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AMERICAN RAILWAY ASSOCIATION 


SIGNAL SECTION 


STATED MEETING 
NEW YORK, N. Y. 


November 14-15, 1923 








The thirteenth meeting of the Signal Section will be held at the 
Hotel Pennsylvania, New York, N. Y. 


Morning sessions, 10:00 a.m. to 12:30 p.m. 
Afternoon sessions, 2:00 p.m. to 5:00 p.m. 
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AMERICAN RAILWAY ASSOCIATION 
SIGNAL SECTION 


Office of the Secretary, 30 Vesey Street, New York, N. Y. 


R. H. Aishton, President. 


W.G. Besler, First Vice-President. B. T. Anderson, Chairman. 
Hale Holden, Second Vice-President. W. M. Vandersluis, First Vice-Chm. 
Alfred P. Thom, General Counsel. W. M. Post, Second Vice-Chm. 
J.E. Fairbanks, Gen. Secy.and Treas. H. S. Balliet, Secretary. 

H. J. Forster, Asst. Gen. Secy. and Asst. Treas. 


COMMITTEE OF DIRECTION 


. T. Anderson (Chairman), Chesapeake & Ohio Ry. 
. M. Vandersluis (First Vice-Chairman), I. C. R. R. 
. M. Post (Second Vice-Chairman), Penna. R. R. System. 
. H. McKeen, Union Pacific System. 
. R. Fugina, Louisville & Nashville R. R. 
. W. Lewis, Lehigh Valley R. R. 
. A. Christofferson, Northern Pacific Ry. 
. H. Rudd, Penna. R. R. System. 
Pee eto, C-C, C. & St: L: Ry. 
. H. Tillett, Canadian National Rys. 
. B. Wiegand, New York Central R. R., West. 
. J. Eck, Southern Ry. System. 
. W. Pfleging, Union Pacific R. R. 
. Y. Scott, Boston & Maine R. R. 
. 8S. Stevens, A. T. & S. F. Ry. System. 


Seeger 


To: 


MEETINGS 


The Committee of Direction shall fix the number of meetings to be 
held per year and the place for holding same. 


This year meetings will be held in November, 1923, and March, 
1924. 


ORGANIZATION 


Standing and Special Committees and Chairmen 


I. ECONOMICS OF RAILWAY SIGNALING. 
W. M. Post, Penna. R. R. System, Chairman. 


II. MECHANICAL INTERLOCKING. 
W.N. Spangler, Penna. R. R. System, Chairman. 


III. Power INTERLOCKING. 
KF’. W. Pileging, U. P. R. Ri, Ghairnraas 


IV. Drrect CuRRENT AUTOMATIC BLOCK SIGNALING. 
A. R. Fugina, L. & N. R. R., Chairman. 


V. INSTRUCTIONS. 
J. S. Gensheimer, Penna. R. R. System, Chairman. 


VI. DESIGNS. 
E. K. Post, Penna. R. R. System, Chairman. 


VII. CONTRACTS AND VALUATION. 
G. E. Beck, N. Y. C. R. R., West, Chairman. 


VIII. ALTERNATING CURRENT AUTOMATIC BLOCK SIGNALING. 
C. H. Morrison, N. Y. N. H. & H. Rowse heiee 


IX. OVERHEAD AND UNDERGROUND LINES. 
G. W. Chappell, N. Y. N. H. & H. R. R., Chairman. 


X. SIGNALING PRACTICE. 
FEF. B. Wiegand, N. Y. C. R. R., West, Chairman: 


XI. CHEMICALS. 
| I. S. Raymer, P. & L. BE. R. R., Chairman. 


XII. PERFORMANCE RECORDS. 
A. H. McKeen, U. P. System, Chairman. 


SPECIAL COMMITTEE—HIGHWAY CROSSING PROTECTION. 
A. H. Rudd, Penna. R. R. System, Chairman. 


COMMITTEE REPORTS 


SUB-COMMITTEE OF ADMINISTRATIVE COMMITTEE 
ON EDITING.* 


Personnel. 


B. T. Anderson, Chairman; 
W. M. Vandersluis, W. M. Post, 
F. B. Wiegand. 


Signal Section, A. R. A.: 
The following outline of work has been assigned: 
1. Requisites and alternate requisites. 
The committee submits for consideration at the Stated meeting, 
reports on the following subjects: © 
1. Requisites and alternate requisites. 
Revision of general electrical requirements. 


Explanatory. 


This subject was referred to the Administrative Committee at the 
March, 1923, Annual Meeting, and the chairman of that committee 
assigned it to the Sub-committee on Editing. 

The recommendations contained in this report have the approval 
of the Committee of Direction, which committee directed that they 
be submitted to the Signal Section for acceptance and submission 
to letter ballot. 

At the June, 1922, Annual Meeting, Committee I.—Editing, sub- 
mitted a report covering “Standard Section for Use in Unit Specifi- 
cations”. This sub-committee recommends confirmation of same. 
The report reads as follows: 

4. Alternate requisites. 


(Methods or materials other than specified in various 
sections will be listed in “Alternate requisites” section.) 


(ape Alternate requisites. sectiongigens: .wierig) oil hls 
(Show Specification No.) 
forms a part hereof. 1922. 


The Editing Committee’s 1922 report was accepted. The adop- 
tion of this recommendation has caused confusion. Committees 
have endeavored to apply the “Requisite” sheet to Unit specifications 
whereas with such a specification it was desired that an “Alternate 
requisites” section be applied. Nowhere, so far as this sub-com- 
mittee can determine, has the “Requisite” sheet for use with Major 
specifications been altered, changed or eliminated, neither can we 


*It is suggested that criticisms of this committee’s report be sub- 
mitted in writing to the chairman of the committee at least one week 
prior to the first session of the November meeting. 
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find any authority for using the “Requisite” sheet with Unit specifi- 
cations. The authorized use of the above is as follows: 

“Requisite” sheet—with Major specifications. 

“Alternate requisites” section—In Unit specifications. 

The Editing Committee at the June, 1922, Annual Meeting, recom- 
mended that each section of the specification contain the committee’s 
recommendation. Alternate requisites to be shown in the “Alter- 
nate requisites” section. 

The original adoption of the “Requisite” sheet was for the pur- 
pose of eliminating blanks from the various sections of Major 
specifications and in lieu thereof stating “as specified on requisite 
sheet”, “or as specified on requisite sheet’, or “unless otherwise 
specified on requisite sheet”. The term “as specified on requisite 
sheet” refers, without question, to a requisite, whereas the terms “or 
as specified on requisite sheet” and “unless otherwise specified on 
requisite sheet” refer to alternates. 

The question now arises as to the best method of handling 
requisites and alternate requisites in Major and Unit specifications. 

To make this clear, let us take a few sections submitted by Com- 
mittee II at the March, 1923, Annual Meeting: 


3. Drawings. 
(a) Purchaser’s drawings forming an essential part of 
this specification are as shown in section 12523-R-3-a. 
1923. 
4. General. 
(b) Electric levers shall be spaced 214 in. center to 


center. *R-4-b. 1923. 
(y) Counterweights for mechanical levers shall be pro- 
vided as shown in section 12523-R-4-y. 1923. 


Sections 3-a and 4-y call for a “requisite” sheet, whereas section. 
4-b calls for an “alternate requisites” section. “Alternate requisites” 
section only being authorized for Unit specifications; had instruc- 
tions been strictly followed those sections would have been written: 


3. Drawings. 
(a) Putchaser’s drawings forming an essential part of 
this specification are as follows: 


1. Track and signal ‘layout, number &% /-:aieeeee ; 
dated! x3 iia), sl eeees 

22iCircuit plan,jinumber teats -e , dated) iia shee 

3. Spring combination wiring plan, number ...... 
at athectaer , dated Mirna ts. oes 

4. Locking sheet and dog chart, number ......... f 


Matedi.e ett. Tk ae ; 1923. 
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4. General. 
(b) Electric levers shall be spaced 21% in. center to 
center. *R-4-b. 1923. 
(y) Counterweights for mechanical levers shall be pro- 
vided as follows: 
1. Levers Nos. ...... witht) .25 pounds to assist 
in moving them to the normal position. 
2° Levers Nos... .... with eaa..?: pounds to assist 
in moving them to the reverse position. 1923. 


Of the three sections, the only one calling for an additional section 
is section 4-b and this one calls for the “alternate requisites” sec- 
tion as recommended in the June, 1922, report. 

The sub-committee sees no serious objection to the elimination of 
the “Requisite” sheet entirely and a return to the former practice of 
showing blank spaces in the body of a Major specification and the 
use of “alternate requisites” section for both Major and Unit specifi- 
cations. 


The use of the ““alternate requisites” section is advisable so as 


“ce bb] 
to avoid a return to the brackets , formerly used, which use 


would not permit a committee to definitely give its recommenda- 
tion. For example: 


brass 
“Pins shall be of { iron |}, etc.” 
[ steel | 


A section of this kind should be written: 
“Pins shall be of steel, etc. *R-4-b.” 


The asterisk indicating that there is an alternate. The committee’s 
recommendation being “steel” as this is specified. 

The following comments apply to the recommendations of this 
sub-committee on ‘“Requisites” sheet and “Alternate requisites” 
section: 

1. Requisite sheets in accordance with former practice, should be 
used with Major specifications only. With Umit specifications the 
action at the June, 1922, Annual Meeting requires the use of an 
alternate requisites section. 

2. It is advisable, in the future, to use alternate requisites section 
for both Unit and Major specifications, providing blanks in the 
Major specification where recommendations of the committee can- 
not be given. 





*Section 12523. Alternate requisites. 
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3. Committees specifying their recommendation is in keeping with 
present practice, all committees are now giving their recommenda- 
tion in each section of a specification. 

4. Blank spaces are now provided on the requisite sheet, the Major 
specification being worded as follows: “As shown on requisite 
sheet.” It is better to provide blanks in the Major specification as it 
makes the specifications more complete. 

5. Alternates are now being shown on both requisite sheets and 
alternate requisites sections. They should be confined wholly to 
alternate requisites sections. | 

6. Placing the asterisk after the end of a section is in accordance 
with what was adopted at the June, 1922, Annual Meeting. 

7. The footnote at the bottom of the page is what was adopted at 
the June, 1922, Annual Meeting. 

8. Giving the alternate requisites section the same number as the 
specification number is what was adopted at the June, 1922, Annual 
Meeting. 

9. Numbering of the sub-sections in the alternate requisites sec- 
tion was adopted at the June, 1922, Annual Meeting. 


REQUISITE SHEET AND ALTERNATE REQUISITES 
SECTION. 
1924. 

The sub-committee recommends: 

1. The abolition of the “Requisite” sheet. 

2. The use of the “Alternate requisites” section in both Unit and 
Major specifications. 

3. That committees, wherever practicable, give their recommenda- 
tion in each section of a specification. 

4. That blank spaces be provided in Major specifications where it 
is impracticable to give such recommendation. 

5. That alternates be shown in the “Alternate requisites” section. 

6. That each section having an alternate be followed by an asterisk 
(*) and the alternate requisites sub-section number. 

7. That at the foot of each page where an asterisk appears the 


following be printed: *Section ......... Alternate requisites. 
| (No ) ; 
8. That the “alternate requisites” section be given the specifica- 


tion number. 

9. That the sub-sections in the alternate requisites section be given 
the number of the corresponding section in the body of the specifica- 
tion except that in the alternate requisites sub-section the number 
will have prefixed the letter “R”’. 


Action Recommended. 
Approval for presentation at the Annual meeting. 
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Revision of the Manual. 


General Electrical Requirements. 


. Present. 
30. Dielectric requirements. 
(a) Unless otherwise  speci- 


fied, electric apparatus assembled 
shall withstand for one (1) 
minute an insulation test at place 
of manufacture of (er) 
volts a.c.* between all parts of 
electric circuits and other metal- 
lic parts insulated therefrom. 
IQ19Q. 


oe ee ee oe 


32. Insulation. 

(a) Coils and windings shall 
be of cotton or silk-covered wire 
impregnated; of enameled wire, 
or as shown on requisite sheet. 
Enameling or impregnation shall 
be in accordance with R.S.A. 
specifications. IQIQ. 


Proposed. 

30. Dielectric requirements. 

(a) Electrical apparatus as- 
sembled shall withstand for one 
minute an insulation test, at place 
of manufacture, of 
volts, a.c. between all parts of 
electric circuits and other metal- 
lic parts insulated therefrom. 

1924. 


32. Insulation. 

(a) Coils and windings shall 
be of cotton or silk-covered wire, 
of enameled wire, or as specified 
in section Cotton or 
silk-covered wire coils and wind- 
ings shall be impregnated in ac- 
cordance with A.R.A. Signal Sec- 
tion Requisites for Impregnation 
Compound Treatment of Non-oil- 
proof Electrical Windings. En- 
ameling shall be in accordance 
with R.S.A. Specification 4113. 

1924. 


Action Recommended. 
Approval for presentation at the Annual meeting. 
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COMMITTE X.—SIGNALING PRACTICE.* 


Personnel. 


F. B. Wiegand, Chairman; 
W. M. Vandersluis, Vice-Chairman; 


W. E. Boland, H. K. Lowry, 
C. A. Christofferson, J. C. Mock, 

C. E. Denney, F. P. Patenall, 
C. A. Dunham, J. A. Peabody, 
W. Jj. Eck, A. H. Rudd, 
Weerieedliott, T. S. Stevens, 
J. V. Hanna, E. G. Stradling. 


Signal Section, A. R. A.: 


The following outline of work has been assigned: 

1. Report on the actual effect of train control on train operation 
as data becomes available. 

2. Study the mutual effect of train control on signal systems and 
signal systems on train control operation, and report how far, if at 
all, train control should supplant fixed signals. 

3. Report on noteworthy advances in signaling practice. 

4. Investigate and report on the use of derails. 


The committee submits for consideration at the Stated meeting, 
report on the following subject: 
4. Report on the use of derails. 


Explanatory. 

Sub-committee 4, the membership being A. H. Rudd, Chairman; W. 
H. Elliott, and F. P. Patenall, submit the following: 

The recommendation contained in this report is made for the fol- 
lowing reasons: 

Derails are required at grade crossings by law or Public Service | 
Commissions in ten States, most of which are located in the Middle 
West. In several others, Commissions order them at some points, 
being governed by local conditions. In the majority of States no 
derails are required. 

It is not the general practice of railroads to install main track de- 
rails at interlockings of their own lines. 

Non-interlocked grade crossings are not provided with derails. 

Derails are not installed at automatic or manual block signal loca- 
tions even on single track. 


*Tt is suggested that criticisms of this committee’s report be sub- 
mitted in writing to the chairman of the committee at least one week 
prior to the first session of the November meeting. 
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Derails are seldom installed at the ends of double tracks. 

On three or more track railroads, there is no safe place at which 
a derail may be located in the main track to insure against fouling 
other tracks when a derailment occurs. Even on a two-track rail- 
road, this danger of fouling the opposite track, by reason of train 
buckling, when derailment occurs, is always present. 

Accidents may not occur even if signals are overrun, but a derail- 
ment is certain if a train passes over an open derail, and even then a 
collission may result and has in several cases. In a few instances, 
the use of the derail actually caused a collision. 

Finally, the installation of a device to prevent an accident, by 
causing another which may be much worse, is illogical. 

This report is unanimous. 

The report was submitted at meeting of Committee X, held in 
Chicago, IIl., June 12, 1923. Motion to accept was unanimously 
carried. 


USE OF DERAILS. 


1924. 
Conclusions. 

Derails shall not be used in main tracks, except where required by 
law or by decree of National or State Public Service Commissions, 
in which case they should be located in accordance with their re- 
quirements. 

On heavy grades, where the need of some device to check run-away 
trains or cars is indicated, properly designed deflecting tracks may 
be used. 


Action Recommended. 
Approval for presentation at the Annual meeting. 
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COMMITTEE VII.—CONTRACTS AND VALUATION. 


Personnel. 


G. E. Beck, Chairman; 
E. T. Ambach, Vice-Chairman; 


R. B. Arnold, G. W. Kydd, 

J. M. Carley, H. C. Lorenzen, 

P. M. Gault, J. W. MacCormack, 
C. Homewood, W. F. Seemuth, 
W. A. Hough, Leroy Wyant. 


Signal Section, A. R. A.: 


The following outline of work has been assigned: 
1. Make recommendations as to the method of application of 
recommended unit values at joint plants. 
2. Recommend basis of division for unification of maintenance 
and responsibility at joint plants. 
3. Prepare standard form of agreement to accompany unit table 
and form for use at joint interlocking plants. 
4. Prepare forms.and tables for valuation records. 
5. Make a study of multiples to be applied to the average 1g1!o- 
IQI4 prices. 
6. Prepare instructions to accompany valuation field forms. 
The committee submits for consideration at the Stated meeting, 
reports on the following subjects: 
® 6. Instructions to accompany valuation field forms. 
Revision of table of interlocking units and values. 


Explanatory. 


The committee submitted recommendations on assignment 1, 
at the Chicago, March, 1923, meeting as information which was ac- 
cepted. 

The recommendations for assignment 2 were also covered under 
assignment 1 and the “Interlocking Unit Distribution” form has 
been approved by letter ballot. 


The committee reports progress on assignment 3, the subject 
having been handled at one sub-committee and one full committee 
meeting. . 

Two forms have been accepted under assignment 4 by letter 
ballot and are now in the Manual. 


*It is suggested that criticisms of this committee’s report be sub- 
mitted in writing to the chairman of the committee at least one week 
prior to the first session of the November meeting. 
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The committee reports progress on assignment 5. Several di- 
visions of the work are being handled by members of Sub-committee 
«RY. 


INSTRUCTIONS FOR FIELD FORCE FOR USE OF FORMS 
AND IN REGARD TO INFORMATION REQUIRED TO 
MAINTAIN THE VALUATION RECORDS. 


1924. 
Standard forms for reporting material and labor used in signal 


construction are designed for showing charges under headings as 
follows: 


Additions. 

Betterments. 

Replacements without Betterment. (Renewals.) 
Retirements without replacement. 


Definitions of the above terms may be found in the Classification 
of Investment in road equipment, prescribed by the Interstate Com- 
merce Commission, issue of 1914, and briefly stated is: 

Addition: An increase in the number of property units: Ad- 
ditional facilities. 

Betterment: The replacement of parts of a unit with parts of a 
superior quality (not necessarily more expensive) which are better 
in design or construction. 

Replacement without Betterment (Renewals): ‘Property retired 
and replaced with property of like purpose”, renewing parts without 
betterment. 

Retirement without replacement: ‘Property retired and not re- 
placed.” 


As examples: 

(a) At an interlocking plant, not in automatic block signal terri- 
tory, a passing siding formerly outside of the interlocking limits is 
to be controlled from the tower by low voltage switch machines; the 
cost of which, installed, is an addition, and the cost is charged to in- 
vestment. 

(b) At an interlocking plant wooden pipe carrier foundations are 
to be replaced with concrete; this is a betterment and the excess cost 
of new material over old material at current prices is charged to in- 
vestment, the labor cost is charged to operating expense. 


‘(c) At an interlocking plant the wood trunking is to be replaced 
by the same kind of material, this is a replacement or renewal and 
the entire cost is charged to operating expense. 

(d) An interlocking plant is to be taken out of service and not re- 
placed by any other facility; this is a retirement without replacement 
and the cost of the work is charged to Profit and Loss. (The ledger 
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value is credited to Investment and charged to Profit and Loss with 
due consideration for salvage or scrap.) 


The numbers of the various I. C. C. Road and Equipment Accounts, 
with titles, referred to in the forms are as follows: 
8—Ties. 
1o—Other Track Material (except rail, ties, ballast, eradities etc.). 
12—Labor for Account ro. 
15—Crossings and Signs. 
27—Signals and Interlockers. 


Unit of Property. 


A unit of property has been interpreted as being that which is set 
up by the Interstate Commerce Commission in their Engineering 
Report for each railroad. The major units of signal facilities have 
been set up in composite units under 30 classes, as designated on back 
of material and labor forms, which are as follows: 


Account 27—Signals and Interlockers. 


(A) Interlocking machine. 

Material under this class includes all material used in the machine 
proper and the labor for placing: (Does not include tower appli- 
ances, or leadout material.) 


(B) Lock and block or staff machine. 
Same as for (A). 


(C) Tower appliances. 

Material such as relays, arrestors, terminals, electric locks, re- 
leases, controllers, indicators, annunciators, charts, etc., and the 
labor for placing. 


(D) Switch layout. 

Material used to change a hand-operated switch to an interlocked 
switch, and the labor for placing (not including cross run of pipe or 
wire line, ties, rail braces, tie plates, or switch rod fastening). Show 
by location separately for isolated locations. 


(E) Derail layouts. 
Same as (D). 
Show by location separately for switch connected derails. 


(F) Signals. 

Material for signal and foundation and labor for placing. (Not 
including cross run of pipe or wire, post for bracket signal or signal 
bridge.) 
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(G) Wire and cable. 

Material for signal and switch control and labor for placing. (If 
wire is used both for mechanical and electrical operation, sub-divide 
into “C” Mechanical and “G” Electrical.) 


(H) Track battery or transformer location. 
Material used at a cut section, not relayed or end of track circuit 
location and labor for placing. (Not including pole line drops.) 


(I) Relay location. 
Material used at a relay cut section, or end of track circuit loca- 
tion and labor for placing. (Not including pole line drops.) 


(J) Conduit. ; 
Material for all metal, fibre, clay and concrete conduit, manholes, 
covers, wood trunking, slack boxes, etc., and labor for placing. 


(K) Bonding. 

Material for bonding rails, frogs, crossing frogs, such as bond wire, 
channel pins, protectors, gas and electric weld bonds, etc., and the 
labor for placing. (Not including impedance bonds which will be 
covered in H. and I.) 


(L) Switch circuit controller. 
Material used for protection at a non-interlocked switch or cross- 
over. (Not including pole line drops.) 


(M) Pole line. 

Material such as poles, crossarms, pole hardware, pins and insu- 
lators, braces, guys and anchors, and the labor for placing. (Not in- 
cluding power lines for charging batteries or A.C. lines which are 
cared for in N. 


(N) Power plant. 

Engines, motors, generators, switchboards, batteries and including 
power line for delivery of A.C. or D.C. supply to signal locations 
and labor for placing. 


(O) Air line. 

Material such as pipe, valves, pipe fittings, traps, tanks, pipe sup- 
ports or protection and the labor for placing. (Not including com- 
pressors and power plant equipment.) 

(P) Pipe line. 

Material in mechanical pipe lines beyond the leadout and the labor 
for placing. 


(Q) Leadout. 
Material in tower from lever in machine to outside of leadout. 
(Including jaws and chain to pipe or wire lines.) 
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(R) Signal bridge. 
Material in bridge and foundations, and labor for placing. 


(S) Bracket post. 
Material in post and foundation, and labor for placing. 


(T) Special work. 

Material used in special jobs which cannot be otherwise classified, 
and labor for placing. Automatic train control devices have certain 
signal equipment which might come under this class. A general de- 
scription of the work should be given. Includes connections from 
main track switch to derail in automatic block signal territory as 
covered in Account 10 (B-r). 


Account 8—Ties. 
(A-1) Ties. 
Ties and timbers specially framed or installed for switches, derail, 
switch boxes, bolt locks, F.P. locks, pipe HES etc. The labor for 
placing is charged to Account 12. 


Account ro—Other Track Material. 


(B-1) Derails (Switch connected). 

Material such as split point, Hayes and Wharton derails. 

Labor for placing is charged to Account 12. (Where derails are 
connected to a main track switch, which is electrically locked or 
controlled from a tower, such material as pipe connections, jaws, 
cranks, lugs, etc., and labor except derail proper, is charged to (T) 
“Special Work’, under Account 27.) 


(C-1) Derails, interlocked. . 
Material such as split point, Hayes and Wharton derails. Labor 
for placing is charged to Account 12. 


(D-1) Insulated joints. 

Complete insulated joints of any type. Labor for placing is 
charged to Account 12. (Does not include maintenance renewal 
parts.) 


(E-1) Non-insulated rail joints. 

Material such as that used where insulated joints are removed or 
to hinge Wharton derails and stock rails. Labor for placing is 
charged to Account 12. 


(F-1) Rail braces, tie plates, switch rod fastenings, etc. 
Material which would be required to protect a non-interlocked 
switch or derail. Labor for placing is charged to Account 12. 


Account 12—Track Laying and Surfacing. 


All labor for placing material under items (A-1), (B-1), (C-1), 
(D-1), (E-1) is charged to Account 12. 
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Account 15—Crossings and Signs. 
(C-1) Highway gates. 
Material for mechanical or power-operated gates and the labor for 
placing. 


(H-1) Highway signals and bells. 
Materials for bells, wig-wags, annunciators, flash-light signals, in- 
cluding foundations and labor for placing. 


(I-1) Controlling Apparatus. 

All material for crossing protection not covered in (H-1) which is 
not required for operation of automatic block signals or interlocking 
in block signaled territory and labor for placing. 


(J-1) Buildings. 
Crossing watchman’s houses, with furniture, fixtures and appurte- 
nances, and labor for placing. 


Note: Work train charges and equipment rental to be pro-rated 
to the appropriate units shown above. 


The letter designating the class and the description of the work 
should be shown in the proper column on both material and labor 
distribution, opposite each charge, in order that the expense can be 
charged to the appropriate I..C. C. Road and Equipment Account, 
Operating Expense and Profit and Loss Account. Care should be 
exercised in showing charges, so that the class letters will be in 
alphabetical order, using the same order on each distribution form, 
to facilitate checking one statement against the other. 

Where there is a material charge or credit there must be labor 
charge to balance. 

In case of doubt as to proper distribution of material or labor in 
any class, attention should be called to the matter so that it will re- 
ceive attention before the report is put into the accounting for the 
authority covering the work. 


Action Recommended. 
Acceptance as information. 


Revision of Manual. 
TABLE OF INTERLOCKING UNITS AND VALUES. 


Present Proposed 
Mechanically Mechanically Power 
Unit Unit Operated Unit Unit Operated Operated 
No. Units No. Unit Unit 
7 ea. I ‘| ea. I I 


Action Recommended. 
Approval for presentation at the Annual meeting. 
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COMMITTEE III.-—-POWER INTERLOCKING.* 


Personnel. 
F. W. Pfleging, Chairman; 
B. J. Schwendt, Vice-Chairman; 
W. C. Sibila, Vice-Chairman; 


F. J. Ackerman, J. H. Oppelt, 

E. T. Ambach, C. D. Rex, 

F. A. Beck, T. C. Seifert, 

D. W. Fuller, DAL Une 

James Fultz, O. R. Unger, 

le Hl Olt; W. R. Young, 
G. A. Ziehlke. 


Signal Section, A. R. A.: 


The following outline of work has been assigned: 


1. Report on the principal factors which govern in determining the 
type of interlocking which should be installed. 


2. Prepare typical circuits for interlocking. 


The committee submits for consideration at the Stated meeting, 
reports on the following subjects: 


Specification for location and layout for way stations. 


Typical plans for joint occupancy of signal stations by telegraph 
and telephone apparatus. 


AMERICAN RAILWAY ASSOCIATION. 
TELEGRAPH AND TELEPHONE SECTION. 


Signal Section Conferee: 
F. W. Pfleging. 


Signal Section Alternates: 
B. J. Schwendt, 
J. H. Oppelt, 
T. Caseitert, 
W. C. Sibila. 


*It is suggested that criticisms of this committee’s report be sub- 
mitted in writing to the chairman of the committee at least one week 
prior to the first session of the November meeting. 
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REPORT OF COMMITTEE III, SIGNAL SECTION, CON- 
FEREE WITH TELEGRAPH AND TELEPHONE SECTION 
COMMITTEE II—CONSTRUCTION AND MAINTENANCE 
INSIDE OF PLANTS. 


Specification for location and layout for way stations has pre- 
viously been approved by representative of the Signal Section, and | 
this specification was adopted by the Telegraph and Telephone Sec- | 
tion at last Annual meeting. | | 

Your conferee has approved typical plans for the joint occupancy | 
of signal stations by telegraph and telephone apparatus, as submitted 
by Sub-committee “H” of Committee II, Telegraph and Telephone 
Section. T. and T. Dwgs. 1449, 1450, 1451 and 1452 shown herewith | 
were submitted to the Telegraph and Telephone Section at their Sep- 
tember, 1923, meeting. 

Conferee and Sub-committee “B” of Committee III, Signal Sec- 
tion, Committee II of the Telegraph and Telephone Section, and 
conferee of the Electrical Section will hold conferences before 
preparing detailed layout plans for the joint occupancy of signal 
stations by telegraph, telephone and electrical apparatus. 

Conferee desires that any members of the Signal Section having 
suggestions or typical plans, submit same to Chairman of Committee 
Page 


Action Recommended. 
Acceptance as information. 
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SPECIAL COMMITTEE.—HIGHWAY CROSSING 
PROTECTION.* 
Personnel. 


A. H. Rudd, Chairman; 
T. S. Stevens, Vice-Chairman; 


W. J. Eck, Hc Orre 

A. R. Fugina, F. P. Patenall, 

C. J. Kelloway, J. A. Peabody, . 
H. W. Lewis, W. Y. Scott, 

H. K. Lowry, M. E. Smith, 

A. H. McKeen, C.F: Stoltz 

C. H. Morrison, W. M. Vandersluis. 


Signal Section, A. R. A.: 


The following outline of work has been assigned: 
1. Recommend requisites for automatic signals used for highway 
crossing protection. 
The committee submits for consideration at the Stated meeting, 
Gahis on the following subjects: 
. Requisites for automatic signals used for highway crossing pro- 
eaten 
Report on code on colors for traffic signals. 


Explanatory. . 

Paragraph 1 was submitted to 1923 Letter Ballot and received the 
required two-thirds affirmative vote. 

Paragraph 2 was submitted to 1922 Letter Ballot and received the 
required two-thirds affirmative vote. 

As is the custom of this committee, all recommendations are unani- 
mous, including approval of ‘the symbols to be submitted by Com- 
mittee VI. 


A.R.A. SIGNAL SECTION REQUISITES. 


peer oo CROSSING SIGNALS. 
1924. 
1. Aspect. 

An electrically or mechanically operated signal used for the pro- 
tection of highway traffic at railroad crossings shall present to- 
ward the highway, when indicating the approach of a train, the ap- 
pearance of a horizontally swinging red light and or disc. 


*It is suggested that criticisms of this committee’s report be sub- 
mitted in writing to the chairman of the committee at least one week 
prior to the first session of the November meeting. 
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2. Operating time. 

When automatic signal devices are used to indicate the approach 
of trains, they should be so arranged as to indicate for not less than 
20 seconds* before the arrival of a train at the crossing, based upon 
the fastest trains operated over that crossings. 


3. Location. 
The railroad standard highway crossing sign and the signal shall 
be mounted on the same post. 


Flashing Light Type. 

4. Height. 

The lamps should preferably be not less than 6 ft. nor more than 9g 
ft. above the surface of the highway. 
5. Width. 

The two lamps shall be mounted horizontally 2 ft. 6 in. centres. 
6. Flashes. 

Lights shall flash alternately. The number of flashes of each light 
per minute shall be 30 minimum, 45 maximum. 


7. Hoods. 
Lamp units shall be properly hooded. 
8. Range. 


When lamps are operated at normal voltage, the range, on tangent, 
shall be at least 300 ft. on a clear day, with a bright sun at or near 
the zenith. 

g. Spread. ; 

The beam spread shall be not less than 6 deg. each side of the axial 
beam under normal conditions. This beam spread is interpreted to 
refer to the point at the angle mentioned where the intensity of the 
beam is 50 per cent. of the axial beam under normal conditions. 


1o. Lenses or roundels. 
Size shall be 53% in. minimum; 83% in. maximum. 


Wig-Wag Type. 
11. Length of stroke. 
Length of stroke is the length of chord which subtends the arc, 
determined by the centre of the disc in its extreme positions, and 
shall be 2 ft. 6 in. 


Rave DISC; 
Size and painting of disc as shown on A.R.A. Sig. Sec. 1553 pre- 
sented herewith. 


*Twenty seconds is the minimum time. Local conditions such as 
three or more trackis, bad approaches to crossings, etc., should be 
allowed for by increasing the operating time, bearing in mind that 
too long an operation, by slow trains, is undesirable. 
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13. Number of cycles. 

Movement from one extreme to the other and back constitutes a 
cycle. The number of cycles per minute shall be 30 minimum and 
45 maximum. 


14. Lighting of lamps. 
The lamp, with which the disc shall be equipped, shall be lighted 
when the disc is swinging. 


Action Recommended. 
: Approval for presentation at the Annual meeting. 


Symbols. 

To be presented by Committee VI. 
Transmission values. 

Under investigation. 

Reflectors. 

As information, in the present state of development, glass re- 
flectors are preferable to metal. The use of reflectors may result in 
momentary phantom indications which, in the opinion of the com- 
mittee, are not objectionable. 


Action Recommended. 
Acceptance as information. 


Circuits. 

Typical circuits are shown on A.R.A. Sig. Sec. 1554 and A.R.A., 
Sig. Sec. 1555 presented herewith. The general arrangement pro- 
vides for two circuits so arranged that, if the flasher circuit fails, 
one steady light will be displayed on each signal, and, if the other 
circuit fails, one flashing light will be displayed on each signal. 


Action Recommended. 
Discussion. 


AMERICAN ENGINEERING STANDARDS COMMITTEE. 
CODE ON COLORS FOR TRAFFIC SIGNALS. 


A. H. Rudd, Representative, 
W. J. Eck, Alternate. 


The American Engineering Standards Committee is working on 
the code on colors for traffic signals. Mr. Rudd represents the steam 
and electric railroads on the Executive Committee. The latter has 
appointed three sub-committees: 


(a) To collate information, study the experience with all colored 
signals now in use as traffic signals and where possible ascertain the 
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reasons for adopting certain colors for specific uses; study use of 
colors in railroad and navigation practice; study present traffic 
methods of signaling, also the use of various types of semaphores, 
flashing signs, etc. 


Mr. Rudd is a member of this sub-committee, which has corre- 
sponded with every State and collected all information possible of 
a general nature, and corresponded with several cities of over 100,000 © 
inhabitants, sending a specific questionnaire; this information has 
been collated. A majority of the cities reporting state they use red 
for danger and green for right of way. Information has been col- 
lected covering colors of railroad signals and navigation practice, 
and the sub-committee has corresponded with cities, and manufac- 
turers of specific types of signals. 


(b) To study the relative visibility of colored lights now in use, 
such as the standard railroad signals, with various backgrounds and 
various conditions of atmosphere, dust, fog and smoke. 


Mr. U. M. Smith, of the Bureau of Standards, was secretary of this 
committee, and had done a great deal of work, when he was killed 
while on duty. Dr. O. A. Gage, of the Corning Glass Works, chair- 
man, is working on this and expects to report at an early date. 

This committee is carrying out the real fundamental work, as they 
are charged with establishing a specific scientific basis. 

(c) To study non-luminous signals and signs and suggest ap- 
propriate colors, shapes or other combinations for highways to be 
used at all situations coming up in practice, including railroad cross- 
ings. 

Mr. Eck is a member of this committee. 

All highway departments have been asked through the Bureau of 
Public Roads to collect data showing definitely the shapes and combi- 
nations, together with the colors on non-luminous signs, used by 
them. This data has been collected and turned over to the chairman. 

The report of committees (a) and (c) has been completed as far as 
may be until the report of committee (b) is finished. It is expected 
that these will be brought together and that recommendations may 
be made at an early date. 


Action Recommended. 
Acceptance as information. 
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COMMITTEE VIII.—ALTERNATING CURRENT 
AUTOMATIC BLOCK SIGNALING.* 
Personnel. 


C. H. Morrison, Chairman; 
L. F. Vieillard, Vice-Chairman; 


T. N. Charles, C. E. Goings, 

G. H. Dryden, A. A. Roberts, 

W. F. Follett, J. M. Waldron, 
F. E. Wass. 


Signal Section, A. R. A.: 

The following outline of work has been assigned: 

1. Report on necessary modification of alternating current track 
circuits in detail or in principle to insure reliable protection of motor 
busses and motor cars. 

2. Report on availability of rectifiers for signal systems. 

3. Report on availability of devices as a substitute for relays with 
moving parts. 

The committee submits for consideration at the Stated meeting, 
reports on the following subjects: 

1. Reports on necessary modification of alternating current track 
circuits in detail or in principle to insure reliable protection of 
motor busses and motor cars. 

2. Report on availability of rectifiers for signal systems. 

3. Report on availability of devices as a substitute for relays with 
moving parts. 

Progress Report. 

1. Considerable information has been obtained in reference to As- 
signment 1 and the committee has under consideration a number of 
tests. 


APPLICATION OF MECHANICAL RECTIFIERS. 


Since the output of mechanical rectifiers is so low, they are used 
only to give a trickle charge. The charging rate must be slightly 
above the average discharge rate. 

They may be used successfully in railway signal service when 
properly applied, for charging batteries, as follows: 


Maximum Milampere 
A.C. Voltage Frequency Battery Voltage Charging Rate 


II0—220 25-60 2-20 1000 


The charging rate is regulated by the use of an adjustable resist- 
ance between the rectifier and storage battery. 


*It is suggested that criticisms of this committee’s report be sub- 
mitted in writing to the chairman of the committee at least one week 
prior to the first session of the November meeting. 
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APPLICATION OF STANDARD GAS FILLED HOT 
CATHODE RECTIFIERS. 


Gas filled, hot cathode rectifiers are recommended for use where 
voltage and current requirements exceed the maximum capacity of . 
mechanical rectifiers. 


ADVANTAGES OF TRICKLE CHARGE OVER SERIES 
LINE CHARGE. 


1. Battery life is prolonged. 

In series charging, batteries must be charged, by rule, a cértain 
number of hours on certain days in the week. The amount of charge 
must of necessity be based on the requirements of the more heavily 
worked battery. This, of course, results in overcharging all the 
other batteries. Trickle charge rectifiers can be adjusted to give 
each battery the proper charge. It is important to note that rectifiers 
should be given the proper attention and check readings taken at 
sufficient intervals to insure correct charge. 

2. Voltage range is constant, whereas with series line charging the 
operating voltage varies over the discharge range of the batteries. 
This variation is not as great with lead type storage batteries as it 
is with other types of battery. 

3. Labor charges are greatly reduced, as time required for throw- 
ing switches and presence of battery house attendants are eliminated. 
Rectifiers may be examined and adjusted during regular inspection 
of signaling equipment. 

4. Power cost of power. The apparent reduction is the elimina- 
tion of overcharging and losses in series resistance in power house, 
having two-way feeders in which variable resistance must be cut in 
the lower voltage feeders; beyond this, the power saving can only be 
estimated by calculation, as we know of no definite installation show- 
ing actual power consumption before and after adoption of the 
trickle charge systems. 


5. One-half the number of batteries are required. 


CONSTRUCTION DETAILS. 
The floating, or trickle charge system for railway signaling con- 
sists of the following elements: 
1. One or more sources of alternating current and suitable trans- 
mission lines. ; 
2. An appropriate number of storage batteries permanently located 
and at all times connected to the direct current signal circuits. 


3. A rectifier at each battery location connected between the line 
and battery. 
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4. A.C. line voltage—from 110 upward. 

Where line voltage is over 110, it is recommended that trans- 
formers be installed, reducing voltage to 110 for the operation of 
rectifiers. 


5. Size of line wire. 
Dependent upon voltage, distance and load. 
Reasonably high strength construction recommended. 


6. Arrangement of power wires on poles. 


SERVICEABILITY. 


Reports from most roads indicate that rectifiers are giving reason- 
ably satisfactory service, and that minor faults contained in those 
early designs have been corrected. 


Action Recommended. 
Acceptance as information. 


REPORT ON AVAILABILITY OF DEVICES AS A 
SUBSTITUTE FOR RELAYS WITH 
MOVING PARTS. 


In the matter of availability of devices as a substitute for relays 
with moving parts, your committee reports that they have been un- 
able to date to learn of any device without moving parts that can be 
substituted for relays and that while two prominent signal com- 
panies have had under consideration the development of such an 
instrument, neither of these companies are in a position to submit 
any definite information, neither can they inform us as to when such 
a device may be expected on the market. 


Action Recommended. 
Acceptance as information. 
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COMMITTEE VI.—DESIGNS.* 


Personnel, 


E. K. Post, Chairman; 
C. F. Stoltz, Vice-Chairman; 


C. A. Christofferson, C. H. Morrison, 
A. R. Fugina, F. P. Patenali 
C. J. Kelloway, F. W. Pfleging, 
B. H. Mann, M. E. Smith, 
J. C. Mock, T. S. Stevens. 


Signal Section, A. R. A: 


The following outline of work has been assigned: 
1. Prepare designs. 
2. Report on electric lamps for signals. 


The committee submits for consideration at the Stated meeting, 
reports on the following subjects: 
1. Revised and new drawings. 
2. Report on electric lamps for signals. 
Revision of A.R.A. Signal Section Specification 12322. 
Report on brine drippings from refrigerator cars. 
Report on signs, symbols, abbreviations, etc. 
Report on standardization of pipe flanges and fittings. 


Explanatory. 


If A.R.A. Sig. Sec. 1548:is adopted, then R.S.A. 1065 will be cor- 
rected by omitting “Colors of enameled steel blades to be the same.” 


REVISED DRAWINGS. 


R.S.A. Symbol Plate No. 4. Symbols for flashing light and wig-wag 
highway crossing signals substituted for symbol of visible highway. 
crossing signal. 

R.S.A. 1056—Terminal Blocks. Reference 10567 added. Size of 
thread and distance of thread from bolt head specified on binding 
post. 

A.R.A. Sig. Sec. 1085—Pipe Carrier—Details. Changes made in 
dimensions to provide for variations in manufacture. Material for 
Bottom Roller Pin 10852 and Top Roller Pin 10854 changed to open 
hearth steel. 

R.S.A. 1223—Switch Box Connections. Non-insulating Ball Stud 
12236 and Non-insulating Connections 122314 and 122316 removed. 

R.S.A. 1236—Two-Way Single-Lamp Signal. 


*Tt is suggested that criticisms of this committee’s report be sub- 
mitted in writing to the chairman of the committee at least one week 
prior to the first session of the November meeting. 
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NEW DRAWINGS. 


A.R.A, Sig. Sec. 1544—Electric Lamps and Adaptor. 

A.R.A. Sig. Sec. 1545—Mechanical Dwarf Signal. To supersede 
R.S.A. 1097. 

A.R.A. Sig. Sec. 1548—Enameled Steel Signal Blades. 

A.R.A. Sig. Sec. 1550—Semaphore Spectacle for Station Signal. 
To supersede R.S.A. 1235. 

A.R.A. Sig. Sec. 1552—Base for One-Way Wall Machine. 

A.R.A. Sig. Sec. 1556—Bonding Manganese Frogs. 


Action Recommended. 
Approval for presentation at the Annual meeting. 


ELECTRIC LAMPS FOR SIGNALS. 


The committee has continued its investigation of electric lamps 
for night lighting of signals and presents A.R.A. Sig. Sec. 1544— 
Electric Lamps and Adaptor which is the result of careful study, 
service trials and close cooperation with the Manufacturers who 
have given the development of these lamps considerable research 
work. Since the last report of the committee the filament dimension 
for hamp No. 15442 has been reduced from % in. to 5/32 in. as service 
trials and tests conducted by the Manufacturers indicate that a 
stronger filament is obtained; also that a higher candle power is pro- 
duced on the axis. This results in a slight reduction of the spread 
from about g ft. to about 8 ft. per hundred. 

Extensive service trials have demonstrated that this spread is suf- 
ficient for most signal locations. At points where a greater spread 
is desired the use of the spred-lite lens is recommended. These 
lenses are designed at present for a spread of 60 ft. per hundred and 
in addition the Manufacturers expect to provide spred-lite lenses 
having a spread. of from 15 to 20 per hundred. 

The Manufacturers are prepared to furnish lamps in which the 
variation in the light center is kept within 1/32 in. of the center 
shown on A.R.A. Sig. Sec. 1544, which will insure correct alignment 
and focus when lamp renewals are made. 

The use of adaptor 15443 is recommended where the lamps with 
medium screw sockets are to be replaced with lamps shown on A.R.A. 
Sig. Sec. 1544. 

Action Recommended. 


Acceptance as information. 
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A.R.A. SIGNAL SECTION SPECIFICATION 


12322. 


ONE INCH WROUGHT IRON SIGNAL PIPE. 


Present. 
1. Pipe. 

(a) Pipe (R.S.A. 1013) must 
be genuine wrought iron made 
from puddling pig iron; no scrap 
will be permitted except the crop 
ends of wrought pipe. Pipe must 
be straight, tough, fibrous and 
uniform in quality throughout, 
free from cinder pockets, blisters, 
burns and other injurious flaws. 
Pipe must be hot galvanized in- 
side and outside, unwiped. 

FOL ES 


(b) The tensile strength, limit 
of elasticity and ductility, and 
weld, shall be determined from 
a test piece cut from finished 
pipe. IQII. 

(c) Pipe shall have a tensile 
strength of not less than 40,000 
lbs. nor more than 48,000 lbs. per 
Sq. in., an elastic limit of not 
less than 22,000 lbs. nor more 
than 30,000 lbs. per sq. in. and an 
elongation of not less than 12 
per cent. in a measured length of 
8 in. Pipe must stand 1000 lbs. 
per sq. in. hydraulic pressure. 

IQII. 


(d) When so required by the 
Purchaser, the following test 
shall be made: 

1. From each tooo ft. of fin- 
ished pipe, a piece 6 ft. long shall 
be cut from a length selected at 
random, and subjected to test as 
follows: 


*RS.A. Tors. 


Proposed. 
1. Pipe.* 

(a) The iron shall be made 
from muck bars, made from all 
pig puddled iron, free from any 
admixture of iron scrap or steel. 
This term applies to foreign or 
bought scrap and does not in- 
clude local mill products, free 
from foreign or bought scrap. 

1924. 


(b) No change. 


(c) The material shall con- 
form to the following minimum 
requirements as to tensile prop- 
erties. Tensile strength lb. per 
Sq. in. 40,000. Yield point Ib. 
per sq. in. 24,000. Elongation in 
8 in. per cent. 12. The yield 
point shall be determined by the 
drop of the beam of the testing 
machine. The speed of the 
crosshead of the machine shall 
not exceed 34 in. per minute. | 


1924. 
(d) When required by the 
Purchaser, the following tests 


shall be made: 
1. No change. 
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(d)—Continued. 


Present. 

2. One man cut by hand, with 
standard stock and die, 1 in. of 
thread; 

3. Punch two % in. holes on 
welder seam, 2 in. and 4 in. from 
threaded end, without use of 
plug or filled piece; 

4. Twist piece through angle 
of 180 deg. by clamping one end 
and turning the other end. After 
tests, if 20 per cent. of the pieces 
show split or fracture at weld, 
the lot will be rejected. t1og11. 


TL pe: 


[Nov., 1923 


Proposed. 
. No change. 
3. No change. 
4. No change. 


N 


5. A sufficient length of pipe 
shall withstand being bent cold 
through go deg. around a cylin- 
drical mandrel, the diameter of 
which is 15 times the normal di- 
ameter of the pipe, without de- 
veloping cracks at any portion 
and without opening the weld. 

1924. 


Action Recommended. 
: 
Approval for presentation at the Annual meeting. 


AMERICAN RAILWAY ASSOCIATION—MECHANICAL DIVISION. 
SALT BRINE DRIPPINGS FROM REFRIGERATOR CARS. 


The committee presents the following report of Mr. B. H. Mann, 
who was assigned to handle the subject of brine drippings from re- 
frigerator cars and its effect on signal equipment: 

“On March 22, 1923, I met with the Committee on Car Construc- 
tion of the Mechanical Division, A.R.A., and presented data as to 
the importance of action in some way to prevent the injury to signal 
equipment, bridges and track, due to brine drippings from refriger- 
ator cars. Their attention was called to a preliminary report of a 
special committee of the American Railway Engineering Associa-_ 
tion, consisting of Messrs. Mock, Cartlidge and Hoyt, in Bulletin 
No. 106, Proceedings of 1911, Volume 12, Part 1, in which recom- 
mendations were formulated and adopted by that Association. 

The Committee on Car Construction were very cordial in their 
interest in the matter, and, while some individual members expressed 
their belief that the maintenance of way injuries had been, perhaps, 
exaggerated and might in some cases have been due to other causes, 
yet the committee as a whole called attention to their report in 
Circular DV 238 of Mechanical Division for 1922, which report con- 
tains a comprehensive outline of the situation with rules for brine 
valve and operating rigging, for clean-cut or hand-hole castings, for 
brine tank and for inspection. 

Rule 3 (f) of Rules of Interchange issued by the Mechanical Di- 
vision, revised 1921, effective January 1, 1922, was extended to 
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January 1, 1924, to permit two companies to fit out their equipment, 
and reads as follows: 

‘After January 1, 1924, no car carrying products which require for 
their refrigeration the use of salt with ice and which are equipped 
with brine tanks will be accepted in interchange unless provided 
with suitable device for retaining the brine between icing stations.’ ” 

Action Recommended. 
Acceptance as information. 


AMERICAN ENGINEERING STANDARDS COMMITTEE. 
SIGNS, SYMBOLS, ABBREVIATIONS, ETC. 


E. K. Post, Conferee. 
M. E. Smith, Alternate. 


Signal Section conferees cooperating with the American Engineer- 
ing Standards Committee on the above subjects have not been called 
upon to assist in this work. 

Action Recommended. 
Acceptance as information. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
STANDARDIZATION OF PIPE FLANGES AND FITTINGS. 


Signal Section representatives working jointly with Mechanical 
Division Committee: 
C. F. Stoltz, Conferee. 
A. R. Fugina, Alternate. 


These conferees cooperating with the American Society of Me- 
chanical Engineers on the above subject have not been called upon to 
assist in this work. 

Action Recommended. 
Acceptance as information. 
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COMMITTEE IX.—OVERHEAD AND 
UNDERGROUND LINES.* 


Personnel. 


G. W. Chappell, Chairman; 
H. G. Morgan, Vice-Chairman; 


G. R. Cowherd, W. K. Saunders, 
L. D. Dickinson, To Wetpcukes 

C. W. Hixson, W. Y. Scott, 

J. A. Johnson, E. G. Stradling, 

it eieamb, G. W.- Trout, 

J. Leisenring, W. B. Weatherbee, 
H. W. Lewis, E. Winans, 

A. H. Rice, J. P. Zahnen. 


Signal Section, A. R. A.: 

The following outline of work has been assigned: 

1. Report on protection from lightning. _ 

2. Continue investigation and tests of insulated wire and cable. 

3. Report on the value of weatherproof insulation. 

4. Present recommendations as to the type of construction of 
underground high and low tension lines, including sizes of wires. 

5. Prepare specifications for overhead high and low tension lines, 
including size of wires. . 

The committee submits for consideration at the Stated meeting, 
reports on the following subjects: 

Report on tape and braid for rubber insulated wire. 

Report on exposure of rubber insulation to atmosphere without 
protection of tape or braid. 

Report on galvanized steel signal wire and galvanized E.B.B.. 
bonding wire. 

Report on dead ending signal wires. 

Special report relative to proposed revision of the National Elec- 
trical Safety Code. 

Specifications for wood poles and steel tubular poles. 

Report on insulated wires and cables. 

Rules for the installation and maintenance of overhead and under- 
ground electric supply and signal lines. 

Report on operation and maintenance of power stations, sub- 
stations, transmission lines and distributing systems. 


*It is suggested that criticisms of this committee’s report be sub- 
mitted in writing to the chairman of the committee at least one week 
prior to the first session of the November meeting 
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Report on friction and rubber tape. 

Report on standardization of insulators, knife switches and snap 
switches. 

Report on construction and maintenance of pole lines. 

Report on joint use of pole lines. 

Report on wire crossings. 

Report on underground construction. 


TAPE AND BRAID FOR RUBBER INSULATED WIRE. 


The committee has been requested and is making an investigation 
to endeavor to improve the quality of and secure a more lasting tape 
and braid for insulated wire, particularly as regards tape. 


EXPOSURE OF RUBBER INSULATION TO ATMOSPHERE 
WITHOUT PROTECTION OF TAPE OR BRAID. 


The committee has been requested and is making an investigation 
as to the deterioration of rubber insulation when exposed to atmos- 
pheric conditions, without protection of tape or braid. 


GALVANIZED STEEL SIGNAL WIRE AND GALVANIZED 
E.B.B. BONDING WIRE. 


The committee is reviewing present specifications for galvanized 
steel signal wire and galvanized E.B.B. bonding wire, on account of 
suggested revisions. 


DEAD ENDING SIGNAL WIRES. 


The committee is making an investigation as to the best method 
for dead ending wires on cross arms. 


Action Recommended. 
Acceptance as information. 


SPECIAL REPORT RELATIVE TO PROPOSED REVISION 
OF THE NATIONAL ELECTRICAL SAFETY CODE. 


Mr. Keenan, Chairman of the Conference Committee, and also the 
Telegraph and Telephone Section representative in connection with 
the revision of the National Electrical Safety Code, called a meet- 
ing in New York, March 29, 1923, to consider the advisability of 
recommending a modification of rule No. 4, page 13, of the Third 
Edition of the National Electrical Safety Code so as to permit of 
circuits used in connection with railway signal operation, not exceed- 
ing 440 volts, between any two points of the circuit, and the trans- 
mitted power of which does not exceed goo watts, being run in the 


52 American Railway Association. 
Com. IX.—Overhead and Underground Lines. [ Nov., 1923 


position occupied by signal circuits on pole lines carrying railway 
telegraph and telephone wires, and constructed in accordance with | 
the requirements covering construction of railroad telegraph and 
telephone lines. 


Representatives of Construction and Maintenance, Electrical and 
Signal Sections of Division IV—Engineering; and Telegraph and 
Telephone Section of Division I—Operating, were present. 

The rule in question now requires that such wires be placed on 
the top crossarm, with a 4 ft. separation from communication cir- 
cuits, and by reason of the National Electrical Safety Code having 
the endorsement of some of the States, it has become more or less 
a State requirement. Moreover, at that time, the telegraph com- 
pany insisted that this practice be conformed to, resulting in a hard- 
ship for railroads desiring to install power circuits for trickle charge 
of train control installations. 

Notwithstanding the fact that since this conference the telegraph 
company has modified its ruling, which permits of railroads install- 
ing such power wires on the lower crossarm of the telegraph com- 
pany’s lines, with the understanding that certain specifications and 
requirements as prescribed by them be followed, the fact remains 
that a modification of the National Electrical Safety Code in this 
connection is desirable, so that State and the National Electrical 
Safety Code requirements will not be violated, and the committee 
handling the subject respectfully request the endorsement of the 
Signal Section in their work. 


Action Recommended. 
Discussion. 


AMERICAN ENGINEERING STANDARDS COMMITTEE. 


SPECIFICATIONS FOR WOOD POLES AND 
STEEL TUBULAR POLES. 


Conferee G. W. Chappell reports no part of the work in shape for 
submission at this meeting. 


INSULATED WIRES AND CABLES. 


Sectional Committee. 


Conferee E. G. Stradling reports no part of the work in shape for 
submission at this meeting. 
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Technical Committees. 
H. W. Lewis, No. 2—Conductors. 
H. W. Lewis, No. 3—Stranding. 
W. H. Elliott, No. 4—Rubber Insulation. 
E. G. Stradling, No. 7—Magnet Wire. 
E. G. Stradling, No. 8—Fibrous Coverings and Fillers. 
E. G. Stradling, No. g—Metallic Coverings. 
W. H. Elliott, No. to—Standard Make-up for Rubber 
Insulated Wires and Cables. 
E. G. Stradling, No. 12—Weatherproof, Heat-Resisting 
and Similar Wires and Cables. 
Alternate: 
Wes. ocott, 


Conferee H. W. Lewis of technical committees 2 and 3 reports no 
part of the work in shape for submission at this meeting. 

Conferee W. H. Elliott of technical committee 4 submits to Com- 
mittee IX, specifications for 30 per cent. rubber insulation for rail- 
way Signal wire, as information. It is expected that this specifica- 
tion will be finally passed upon and adopted by technical committee 
4 during October or November of this year. Conferee Elliott 
further states that this specification is identical in its requirements 
to the present specification of the Signal Section and includes such 
additional requirements as are applicable where such requirements 
apply to the other specifications, it being the desire of the committee 
that as far as practicable the requirements and wording of same 
should be identical in all specifications. Committee IX will review 
the specifications and submit suggestions and criticisms, if any, to 
the American Engineering Standards Committee through Conferee 
Elliott. 

Conferee E. G. Stradling of technical committees 7, 8, 9 and 12 re- 
ports no part of the work in shape for submission at this meeting. 

Conferee W. H. Elliott of technical committee 1o reports that no 
meeting of this committee has been held, and has no knowledge 
when the work will be undertaken. 


REVISION OF NATIONAL ELECTRICAL 
SAFETY CODE—PART 2. 


RULES FOR THE INSTALLATION AND MAINTENANCE OF 
OVERHEAD AND UNDERGROUND ELECTRIC 
SUPPLY AND SIGNAL LINES. 


G. H. Dryden, Conferee, 
F. W. Bender, Alternate. 


Conferee reports no part of the work is in shape for submission at 
this meeting. 
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REVISION OF NATIONAL ELECTRICAL 
SAFETY CODE—PART 4. 


OPERATION AND MAINTENANCE OF POWER STATIONS, 
SUB-STATIONS, TRANSMISSION LINES AND 
DISTRIBUTING SYSTEMS. 


H. G. Morgan, Conferee. 
J. B. Lamb, Alternate. 


Conferee reports no part of the work is in shape for submission 
at this meeting. 
Action Recommended. 
Acceptance as information. 


AMERICAN SOCIETY FOR TESTING MATERIALS. 


SUB-COMMITTEE NO. D-11—FRICTION AND 
RUBBER TAPE. 


E. G. Stradling, Conferee. 
A. H. Rice, Alternate. 


Conferee reports no part of the work is in shape for submission at 
this meeting. 
Action Recommended. 
Acceptance as information. 


AMERICAN RAILWAY. ASSOCIATION—ELECTRICAL SECTION. 


SUB-COMMITTEE to OF COMMITTEE 18, ELECTRICITY, . 
STANDARDIZATION OF INSULATORS, KNIFE 
SWITCHES AND SNAP SWITCHES. 


Conferee H. G. Morgan reports that on August 1, 1923, Sub-Com- — 
mittee 10 submitted to Committee 18 for consideration proposed 
standard specifications for porcelain insulators for railroad supply 
lines. 


Action Recommended. 
Acceptance as information. 


TELEGRAPH AND TELEPHONE SECTION. 


Committee No. 1—Construction and Maintenance—Outside Plant. 
Sub-Committee A—Construction and Maintenance of Pole Lines. 
Sub-Committee A-5—Joint Use of Pole Lines. 

Sub-Committee B—Wire Crossings. 
Sub-Committee C—Underground Construction. 
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G. W. Chappell, Conferee, 
G. H. Dryden, Alternate. 


Construction and Maintenance of Pole Lines. 


The basic rules and pole tables of the Telegraph and Telephone 
Section are submitted as part of report of Committee IX. 


Joint Use of Pole Lines. 


By mutual agreement, sub-committees of the Electrical Section, 
Division IV, Engineering, Telegraph and Telephone Section, and 
Committee IX will work together in preparing joint pole line specifi- 
cations. 


Wire Crossings. 
Specifications for telegraph, telephone and other communication 


wires and cables crossing the tracks of steam and electrical railroads 


has been completed by the Telegraph and Telephone Section, and 
nothing intervening ‘will be submitted for discussion at the next 
meeting. 


Underground Construction. 


Specifications agreed upon at a joint conference of the Electrical 
and Telegraph and Telephone Sections to cover wires and cables of 
either high or low tension crossing under tracks of steam or electri- 
fied railroads are being reviewed by Committee IX, and if found 
satisfactory, will be submitted at a later date. 


Action Recommended. 
Acceptance as information. 
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COMMITTEE V.—INSTRUCTIONS.* 
Personnel. 


J. S. Gensheimer, Chairman; 
A. Vallee, Vice-Chairman; 


H. E. Arnold, A. J. Kelly, 

J. A. Beoddy, M. McIntyre, 
Caleb Drake, Forrest Morehart, 
Cav uty, J. P. Muller, 
Oscar Falkienstein, C. O. Seifert, 
Tie, 1 oale, F. A. Selke, 

Heats. HL OSter, G. K. Thomas, 


L. F. Vieillard. 
Signal Section, A. R. A.: 
The following outline of work has been assigned: 
1. Prepare maintenance instructions. ~ 
2. Prepare instructions for testing. 
3. Investigate and report on technical instructions of signal forces. 
The committee submits for consideration at the Stated meeting, 
reports on the following subjects: 
1. Instructions for the installation, maintenance and operation of: 
Storage batteries (General). 
Lead acid type storage batteries. 
Lead acid type stationary storage batteries. 
Nickel, iron, alkaline storage batteries. 
Portable storage batteries. 
Instructions for handling insulated wires and cables. 
Instructions for making measurements of insulation resistance. 
2. Revision of R.S.A. 1378. 
Report of special committee on operating rules. 


INSTRUCTIONS FOR THE INSTALLATION, MAINTENANCE 
AND OPERATION OF STORAGE BATTERIES.7 
1924. 
General, 
1. Storage batteries used in railway signaling are of two general 
types: lead acid and nickel iron alkaline; both are known as 
“stationary” and “portable.” 


*Tt is suggested that criticisms of this committee’s report be sub- 
mitted in writing to the chairman of the committee at least one week | 
prior to the first session of the November meeting. 

+See instructions for the installation, maintenance and operation 
of: Lead acid type storage batteries. 

Lead acid type stationary storage batteries. 
Nickel, iron, alkaline storage batteries. 
Portable storage batteries. 
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2. Storage battery is primarily a device for storing electrical 
energy at one time for use at another. 

3. The fundamentals of storage batteries are two kinds of plates, 
positive and negative, and a solution termed “Electrolyte”. 

4. The process of putting energy into battery is termed “charging”; 
of taking energy out, “discharging”. 

5. Isolate the battery in a room or box, as the acid fumes given off 
during charge are of a corrosive nature. This space should be well 
ventilated and lighted, and as dry as practicable. 

6. Inside of housing should contain no exposed metal work other 
than lead. If this is not practicable, such metal parts should be pro- 
tected by at least two coats of acid-proof paint. 


7. Floor of battery room should be sloped to provide proper 
drainage. 

8. Floor shall be preferably of vitrified brick, joined with 
petroleum asphaltum. Petroleum asphaltum must be in accordance 
with R.S.A. Specification 6117. 


9. Battery shall be supported on wooden racks or shelves of suf- 
ficient strength to prevent sagging; or place it on a layer of sand on 
floor of battery box. They shall be arranged so as to permit access 
for inspection, cleaning or for the removal of any cell or element. 


1o. Fill the sand trays level with top with clean dry sand; space 
trays uniformly on support so as not to touch adjacent trays. 

11. Clean the jars and press them into sand until they have solid 
bearing and are in proper alignment. 

12. Scrape the contact surfaces of connecting straps of elements to 
insure good electrical connection. 

13. Place a positive and negative group inside each jar in such a 
manner that the positive and negative plates will alternate with the 
two end plates negative. Arrange the group so that the positive 
group of one cell will connect with a negative group of the adjacent 
cell. Straighten the plate lugs to prevent them from touching each 
other. 

14. Bolt the connecting straps together with the bolt connectors, 
making each connection tight. Connect rows of cells with lead tape 
of rubber-covered copper wire. Cover all bolt connectors and ex- 
posed copper with vaseline. 

15. Unfilled assembled cells, before being placed in service, must 
be filled with electrolyte of the proper specific gravity and given an 
initial charge. 

16. Storage battery must be given thorough inspection to see that 
it has been installed in accordance with R.S.A. Directions for 
Installation of Storage Batteries. 

17. All connections must be kept clean and tight. A loose or dirty 
contact will cause excessive heating, also loss of voltage. 
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18. Jars or containers must be kept clean, level and as dry as 
practicable. 

19. Trays and supports must be kept clean, dry and in such con- 
dition as to prevent surface leakage of current. 

20. Cracked jars or containers must not be left in service. 

21. Cells showing defects must be taken out of service and held for 
INStructionereronyy ss: we ee as ee 

22. Should any injurious foreign matter be found in cells, steps 
must be taken to remove same at once. 

23. Water of electrolyte is depleted through gassing that occurs 
during the charge. . 

24. Level of electrolyte must not be allowed to fall below top of 
plates or separators. Use approved water only to replace loss. 

25. When replacing evaporation, water must be added before 
charge begins. 

26. Electrolyte should be handled carefully as it is injurious to 
person, clothing and other foreign matter. 

27. Proper ventilation must be maintained and housing kept neat, 
clean and dry. 

28. Open flame must not be allowed in battery housing. 

29. Temperature of battery housing should be maintained as near 
as practicable to 70 deg. and should not be allowed to exceed 115 deg. 
F. or fall below freezing point of electrolyte. Battery must be 
shielded from direct sun-rays. 

30. Direct current only must be supplied at battery terminals for 
charging purposes. The positive terminal of the battery must con- 
nect with the positive of charging circuit. This must be determined 
by meter test. 

31. Batteries must not be continually over or undercharged. 

32. The voltage of the charging source must be sufficiently greater’ 
than the battery voltage to cause the PEOBEE charging current to - 
flow in the circuit. 

33. Two or more sets of batteries may be charged together, either 
in series or multiple, provided the charging rate of each is properly 
regulated and is within the limits of the charging unit. 

34. Care must be exercised to avoid short circuiting or dropping 
foreign matter in cells. 

35. One cell in each battery, so situated as to be well lighted a 
easily accessible for inspection and tests, should be designated and 
marked as the pilot cell. (Preferably a center cell.) 

36. A permanent number should be assigned to each cell or con-. 
tainer, preferably painted or stenciled thereon. 

37. Specific gravity is measured by an instrument called a hy- 
drometer. 
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38. Thermiometers and hydrometers of approved design and gradua- 
tion must be used for temperature and specific gravity readings. 
They must be thoroughly cleaned before using. Hydrometers should 
be free from attached gas bubbles. 

39. The following methods are used for charging storage bat- 
teries: floating and non-floating. 

40. Floating method provides for charging rate at a constant po- 
tential. Non-floating method provides for charging at the normal 
rate, the 8 hr. discharge rate, or the tapering method. 

41. The rate of charge by the floating method is that necessary to 
maintain battery in fully charged condition; on lead acid type a volt- 
age of between 2.1 and 2.2 and on nickel iron alkaline of between 1.4 
and 1.5 per cell, but not gassing continually. 

42. The rate of charge by the non-floating normal rate method, is 
that rate by which the battery would be discharged, the nickel iron 
alkaline in a 5 hr. period, the lead acid type in an 8 hr. period. 

43. The rate of charge by the non-floating tapering method should 
start at a rate, that when using a charging potential that, when left 
constant, will (due to rise in the cell voltage, as the charge pro- 
gresses) reduce to a point not higher than the normal rate when the 
cell gasses, or temperature of cell rises higher than 110 deg. 

44. Cells must not be charged at higher rate than normal, without 
Boeemieminarrictions from ............ , or under any condition at 
higher rate than normal after cells are gassing, or temperature of 
cells rises higher than rio deg. 

45. Excessive gassing causes abnormal deterioration of plates. 

46. The prescribed method of charging must not be changed, 
BmeCerTOU AUUIOTILY Of... 5.2... cee eas 

47. A.R.A. Signal Section Forms 18 and 19 must be used as re- 
quired for recording readings or inspections. 


Action Recommended. 
Approval for presentation at the Annual meeting. 
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LEAD TYPE STORAGE BATTERY- INITIAL CHARGE REPORT 
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AR.A Signal Section-Form 19 


LEAD TYPE STORAGE BATTERY * REPORT 
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eee ee A ee ee 
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INSTRUCTIONS FOR INSTALLATION, MAINTENANCE AND 
OPERATION OF LEAD ACID TYPE STORAGE 
BATTERIES:* 

1924. 

General, 

1. During discharge some of the acid is absorbed by the plates. 
During the charge acid is driven out of plates. When all of the acid 
is driven out of plates into electrolyte the battery is in a fully 
charged condition. 

2. The strength of electrolyte is measured in terms of specific 
gravity; it falls on discharge and rises on charge. 


3. Lead acid type storage cells are distinguished by their lead 
plates and lead-covered terminals. ; 

4. The positive pole is designated by its dark color, and or by a 
plus (+) mark or red paint, on or adjacent to terminal. 

5. The negative pole is designated by its light color, and or by a 
minus (—) mark or black paint on or adjacent to terminal. 

6. If battery has been completely discharged, it should be charged 
immediately and not allowed to stand completely discharged. Part 
of a charge is better than none. 


7. Upon receipt of charged cells, they must be carefully examined 
and any electrolyte lost, due to spillage, must be replaced with the 
proper amount of electrolyte (R.S.A. Specification 4314) of same 
specific gravity as that of other cells. Spillage will be shown by the 
changed color or rotting of packing material. 

8. Water used for storage batteries should either be distilled or 
from a source which has been tested and approved for storage bat- 
. tery use. 

g. The electrolyte must be maintained at a level 34 in. above top 
of plates, or at electrolyte level mark. Exposure of top of plates to | 
air causes rapid sulphation and will seriously injure plates and wood 
separators. 

10. The accurate specific gravity of electrolyte is indicated only 
when it is at the proper level. 

11. In lowering specific gravity or raising level of electrolyte in 
cell, the added water must be thoroughly mixed with electrolyte be- 
fore taking hydrometer reading. Neglect of this precaution will 
result in a decided fall in specific gravity after a few days. 

12. When water is added to electrolyte of cell at temperatures 
below freezing, agitate the electrolyte with a syringe, the end of 
which reaches bottom of plates. 


*See instructions for the installation, maintenance and operation 
of storage batteries. General. 
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13. Electrolyte or water for battery use must be furnished in glass 
carboys and must be kept tightly corked. 

14. Hard rubber, glass, lead-lined or porcelain vessels must only 
be used in handling electrolyte or water for storage battery use. 

15. Care must be taken when mixing sulphuric acid and water, to 
pour acid slowly into water, thoroughly stirring with glass or hard 
rubber paddle. Never pour water into acid as an explosion may 
result. 

16. Before putting in service, battery that has been received ina 
charged condition should be charged until specific gravity or voltage 
ceases to rise, and then charged continually for five hours. Tempera- 
ture of electrolyte must not exceed 115 deg. F.; to avoid this, stop 
charge or reduce charging rate. 

17. On batteries charged by the non-floating method each sixth 
regular charge should be prolonged to constitute an equalization 
charge, at least every 30 days. 

18. An equalization charge is a charge continued until specific 
gravity of electrolyte shows no further rise after five successive 
fifteen minute readings, /.e., having reached one hour maximum. 

19. The temperature affects apparent specific gravity of electro- 
lyte. This must be considered and corrections made as follows: 

To correct to normal temperature 70 deg. F. subtract one point 
(.0oo1 specific gravity) for each 3 deg. F. below 70 deg. F. and add 
one point for each 3 deg. F. above 70 deg. F.; for example, electro- 
lyte which is 1.213 at 61 deg. F., and 1.207 at 79 deg. F. will be 1.210 


at 70 deg. F. 
, 20..Cells must not. be discharged below ............ specific 
Bemumay Tateeee ti. GS: deg. F., or 1.75 volts with current at normal 
rate. 
21. Cells must be charged when specific gravity reaches .......... 
REAP Lari 4203. deg. F. 


22. Under no circumstances shall acid be added to raise specific 
gravity of electrolyte, without definite instructions from ........... 

23. When one or more cells showed falling off in specific gravity 
or voltage, relative to balance of cells in battery, deficiency in gass- 
ing on equalization charge, relative to balance of cells in battery, or 
color of plates markedly darker or lighter, relative to balance of 
cells in battery, the conditions may be caused by short circuit be- 
tween plates, reversal of charging current, impurities in electrolyte 
(such as iron, rust, mineral waste, etc., which may cause plates to be 
darker or lighter in color). Conditions should be immediately cor- 
rected. 

24. Short circuit must be removed by means of a thin clean strip 
of hard wood, glass or rubber. Never use metal. 

25. If there is any doubt as to the condition of electrolyte a half- 
pint sample taken at end of discharge (replacing with an equal 
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amount of electrolyte of same specific gravity) should be taken out, 
in a perfectly clean bottle and held for disposition after notifying 
-Tiktss etek. Bees If all the electrolyte is to be removed, cell should 
be thoroughly flushed with water approved for storage battery use, 
before electrolyte is replaced with new electrolyte. 

26. When cell fails to gas freely or specific gravity fails to rise to 
proper point on regular charge, after short circuit or other trouble 
has been remedied, the cell may be brought up to proper condition, 
where practicable, the cell should be disconnected from battery during 
discharge and again connected into the circuit just before beginning 
the next regular charge. If this does not put cell in proper con- 
dition the process should be repeated. 

27. Electrolyte of the same specific gravity as that of balance of 
cells must be used in replacing loss due to crackied or broken jars. 

28. In the event of jar being cracked or broken and there is no jar 
or electrolyte of proper specific gravity available, plates and sepa- 
rators must immediately be placed in water approved for storage 
battery use, in a container approved for handling water or electro- 
lyte, while out of service. If plates are to remain out of service 
more than 24 hrs., positive plates should be taken out and allowed to 
dry, the negative plates and separators being kept in water. 


29. When restoring to service plates which have been temporarily 
out of service and stored in water, the correct specific gravity of 
electrolyte to use is 10 points (0.010) higher than that of balance of 
cells in battery. 

30. The specific gravity of electrolyte changes during charge and 
discharge of cells and indicates condition of charge. 

31. The specific gravity and voltage of cells increases during 
charge. ) 

32. Hydrometers or other utensils that have been used for other 
purposes must not be used for testing and handling sulphuric acid 
electrolyte, as electrolyte may become contaminated. 


33. To avoid injury caused by electrolyte coming in contact with 
clothing, a bottle of strong ammonia should be kept in battery room 
at all times, and in the event of accidental splash of acid on clothing 
an immediate application of a small quantity of ammonia, by means 
of the stopper, will at once neutralize the acid and prevent burning 
hole in material. A strong alkaline solution of baking soda and 
water will be found useful for washing the hands after working in 
electrolyte. In the event of splash of electrolyte in eye, it should be 
washed out at once with clean water, preferably warm water, and 
then put one or two drops of olive oil in the eye. If olive oil is not 
immediately available, any kind of engine oil is better than none. 


34. If use of the battery is to be entirely discontinued for a period 
of not longer than six months, proceed as follows: Give an equaliza- 
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tion charge just before idle period and add water to the cells during 
the equalization charge so that gassing will insure thorough mixture, 
raising level of electrolyte % in. below top of the jars. After 
equalization charge is completed, remove the fuses to prevent the 
use of battery during the idle period. Though not likely, the level 
of the electrolyte may, due to excessive evaporation during idle 
period, fall below the top of the plates. If this should occur add 
water to keep them covered. If in a place where freezing is apt to 
occur, stir electrolyte after adding water, as thoroughly mixed 
electrolyte under these conditions will not freeze. 


35. If battery is to be entirely out of service for more than six 
months, proceed as follows: Give equalization charge, siphon off 
electrolyte (which may be used again) into thoroughly cleaned glass 
receptacles and as each cell becomes empty immediately fill it with 
water, approved for storage battery use. When water is in all the 
cells, allow the battery to stand 12 or 15 hrs. Remove and throw 
away wood separators. Next siphon water out of each cell and bat- 
tery can then be allowed to stand indefinitely. If negative plates 
show a tendency to heat they should be sprinkled with water ap- 
proved for storage battery use. If there is any considerable amount 
of sediment in the cells it should be removed before it dries. 


36. When restoring cells to service where electrolyte has not been 
withdrawn, add water, if needed, to the cells and give equalization 
charge until gravity of electrolyte has ceased to rise over a period 
of 5 hrs. 

37. If battery has been standing without electrolyte proceed as 
follows: Equip cells with new separators and fill with either new 
electrolyte of 1.210 specific gravity at 70 deg. F., or if old electrolyte 
has been saved, add enough new of 1.210 specific gravity at 70 deg. F. 
to replace loss and charge at least 35 hrs. at normal rate and con- 
tinue, if necessary, until both the specific gravity and voltage have 
reached a maximum, showing no rise over a period of 1o hrs. and all 
plates are gassing freely. 

38. The wood separators, which have been given special treatment, 
are shipped wet. They must be kept so, until installed in the bat- 
tery. If there is any delay in setting up battery the sheets and 
dowels should be left in packing cases and kept wet by being 
sprayed with water (approved for storage battery use), at least 
once a week. 

39. Wood separators and dowels carried on hand must be kept 
immersed in water, approved for storage battery use, to which elec- 
trolyte of 1.210 specific gravity has been added in the proportion, by 
volur’ie, of one part electrolyte to 10 parts of water. The container 
must be covered to keep out impurities. 


~ 


0 
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40. Specific gravity and voltage readings must be taken each ...... 
period. 

41. The indications of sufficient regular charge are as follows: 

(a) The gravity of the pilot cell having risen to a point which is 
five points (.005 specific gravity) below the maximum reached on the 
preceding equalization charge; for example, if the maximum reached 
on the preceding equalization charge was 1.209, the gravity to be 
reached on the regular charge is 1-204. If cells are but partially 
filled with plates, and the excess electrolyte is not displaced, the 
limit should be three points (.003 specific gravity) instead of five 
points (005 specific gravity). 

(b) The voltage across the battery having risen to a point which 
is .05 to .10 volt per cell below what it was on the preceding equaliza- 
tion charge, the charge rate being the same in both cases; for ex- 
ample, if the maximum voltage per cell attained on the equalization 
charge was 2.62, the regular charge is from 2.52 to 2.57 volts per cell. 

(c) The cells all gassing moderately. 

42. All exposed brass or copper battery connections must be kept 
covered with vaseline. 

43. Battery supports must be kept coated with acid-resisting paint. 

44. Electrolyte must not be placed in cells until it has cooled. 


Action Recommended. 
Approval for presentation at the Annual meeting. 


INSTRUCTIONS FOR THE INSTALLATION, MAINTENANCE 
AND OPERATION OF LEAD ACID TYPE STATIONARY 
STORAGE BATTERIES.* 


1924. 

1. In renewing batteries, following will govern: 

(a) Siphon off electrolyte, which may be used again, into 
thoroughly clean glass receptacles. Remove cells from rack; remove 
elements from cells and throw away wood separators. Remove and 
clean sand trays. Thoroughly clean battery supports with an alka- 
line solution, rinse with water and paint. Clean jars thoroughly and 
rinse with water, approved for storage battery use, being careful 
that solution and sediment removed is buried. Fill trays level with 
top with clean dry sand. Place elements on stand or table; carefully 
inspect and remove any loose or foreign matter. Scrape both sides 
of lugs at the bolt hole to insure good contact when the cells are 
connected together. 

(b) Place the negative group on a strip of webbing; then slip the 
positive group between those of the negative group, so that the 


of storage batteries. General. 
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vertical edges of all plates will be flush. Insert spacing sticks be- 
tween plates to keep them apart while lifting. Lift the elements by 
the webbing and place it in the middle of the jar, making sure that 
the hanging lugs rest evenly on the sides of the jar. Withdraw 
webbing and spacing sticks. Place jar in the center of sand tray and 
put sand tray into position on the rack, leaving a space of ™% in. 
_ between trays. 


(c) Thoroughly clean and brighten connecting bolts, applying vase- 
line to brass studs and connect cells, installing wood separators and 
dowels, removing from packing case or water bath only sufficient 
separators and dowels for equipping a few cells at a time. The 
dowels must always be placed on the separators at right angles, i.e., 
across the grain of the wood. The separators, when equipped with 
dowels, should be inserted from the top, one between each two plates 
of the element, the pointed end of the dowel in each case being down- 
ward. 


(d) The wood separators and dowels are shipped wet and must be 
kept so, until installed in the battery. 


(ce) Immediately fill cell with electrolyte of 1.210 specific gravity 
at 70 deg. F. to 3% in. above top of plates. Place the glass hold- 
downs in position on the separators, across the cell at right angles 
with the plates and install glass cover plate. Connect charging cur- 
rent and give battery an initial charge. The initial charge must be 
started at the normal rate as soon as practicable and continued at 
the same rate until both the specific gravity and voltage have reached 
a maximum, showing no rise over a period of 1o hrs. and all the cells 
gassing freely. 


2. When sediment in cells accumulates until it is liable to touch or 
short circuit the plates it should be leveled off with an “L” shaped 
all-wood stick. When sediment has reached a point where it has to 
be removed and when the plates can be easily removed, such as in 
the smaller type of batteries, they should be carefully lifted out, 
after the electrolyte has been siphoned or drawn off, disturbing the 
sediment as little as possible and sediment then removed and jar 
thoroughly rinsed, with water approved for storage battery use. In 
the larger type, the solution should be siphoned off, disturbing sedi- 
ment as little as possible. The sediment may then be removed with 
an all-wood scoop, leaving the plates undisturbed. Plates must be 
' exposed to the air only the shortest possible time. 


3. Just before equalization charge inspect all cells for any peculi- 
arities in color or accumulation of moss (spongy lead) on the top of 
negative plates. Remove moss as it tends to short circuit the plates 
by bridging over the separators. Make sure that the separators and 
dowels are in place, and that the hanging lugs are not touching ad- 
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joining lugs. Any cells noted as low on the periodical readings or 
that do not gas freely on the equalization charge should be examined. 


Action Recommended. 
Approval for presentation at the Annual meeting. 


INSTRUCTIONS FOR THE INSTALLATION, MAINTENANCE 
AND OPERATION OF NICKEL, IRON, ALKALINE 
STORAGE BATTERIES.* 

1924. 

1. Nickel, iron, alkaline storage cells are distinguished by their all 
metal construction. 

2. Cells are always shipped filled and charged unless otherwise 
specified. 

3. The positive pole is designated by a red bushing around the pole 
and a plus (+) mark stamped on top of container. 

4. The negative pole is designated by a black bushing around the 
pole. 

5. The proper height of electrolyte must be in accordance with 
printed instructions accompanying battery; if filled too high, electro- 
lyte will be forced out during normal charge. 

6. The height of electrolyte can be determined by the use of a 
glass tube not less than 3/16 in. inside diameter. The end of the tube 
must be straight cut. Insert one end in cell until the top of plates 
are touched. Close the upper end with the finger and withdraw the 
tube. The height of the liquid in the tube will indicate the height 
of electricity above the plates. 

7. Trays and battery compartments must be kept dry. Care must 
be taken that dirt and other foreign substances do not collect at the 
bottom or between the cells. A steam or air blast will be found most 
satisfactory for cleaning. Cell tops should be protected from rusting 
by a film of approved rosin-vaseline compound. Exposed terminal 
poles should be kept clean and free from rust. When required, they 
should be polished with fine sand paper, then wiped with a very 
slightly greasy cloth. Jumper lugs should be handled in the same 
way. 

8. Vents and valves in filling aperture must be kept clean and free 
from obstruction, to allow gas to escape; otherwise. when gas is 
generated, due to charging, container may be damaged. 

9. Occasionally cells should be removed from trays to permit 
thorough inspection, cleaning and painting. 

to. Cells must be thoroughly inspected for defects that may cause 
leakage. Remove all grease, dirt and incrustations from cells and 


*See instructions for the installation, maintenance and operation of 
storage batteries. General. 
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trays. Incrustations may be removed by warm water, light oil or wet 
steam. After being thoroughly cleaned and free from moisture they 
should be recoated with an alkaline-proof insulating paint, either by 
a brush or by dipping. 

11. Before reassembling, make sure that all terminals, connectors 
and jumper lugs are clean, and that cells, trays and compartments 
are dry before replacing. 

12. At least 1% in. space must be maintained between adjacent cells 
or trays. 

13. Add distilled water to cells often enough to maintain solution 
levels at recommended height. Use only distilled water and ap- 
proved containers. 

14. Approved containers for distilled water and electrolyte are: 

(a) Glass. 

(b) Porcelain or glazed earthenware. 

(c) Enameled or agate ware (free from chipping). 
(d) Rubber. 

15. The use of an electric filling outfit equipped with bell insures 
the proper watering and saves labor and trouble. 

16. Electric filler must be tested before using by making metallic 
connection between metal collar and tip of nozzle. If bell does not 
ring, trouble should be remedied before filler is used. 


17. When electric filler is used tank must be perfectly clean, then 
filled with distilled water. When gravity feed is used, tank should be 
a sufficient height above top of cells to allow proper flow of water. 
Insert the nozzle into the cell. With electrolyte at proper height, 
bell will ring. When bell rings, stop the flow and remove nozzle 
from cell. Care should be taken not to break rubber insulation on 
the nozzle as it is liable to cause short circuit. Never use filler for 
renewing electrolyte. 

18. The specific gravity of electrolyte remains practically constant, 
except that in time it will decrease due to gassing. It, therefore, 
furnishes no indication of the state of charge. 


19. The maximum specific gravity of electrolyte in cells is 1.225 to 
1.230. To correct to normal temperature (60 deg. F.) subtract one 
point (.oo1 specific gravity) for each 4 deg. F. below 60 deg. F. and 
add one point for each 4 deg. F. above 60 deg. F.; for example, 
electrolyte which is 1.226 at 56 deg. F. and 1.224 at 64 deg.-F. will be 
1.225 at 60 deg. F. 


20. Specific gravity tests should be taken at least once a year. The 
following directions must be observed: 
(a) Electrolyte must be at its proper height. 
(b) The cell must then be fully charged. 
(c) At least 14 hr. must be allowed to elapse after the end 
of the charge before taking reading. 
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(d) The temperature of electrolyte must be brought to 60 
deg. F. 
21. Electrolyte should be renewed: 
(a) When specific gravity is 1.160 or less at 60 deg. F. with 
the solution at proper level. . 
(b) When cells, fail to develop capacity after being given 
the following capacity treatment and test: 


Capacity test.— Discharge cell at any convenient rate, 
preferably normal rate, to .5 volt per cell, or less. Then 
short circuit the cell for 2 to 4 hrs., and charge at the 
normal rate for 12 hrs. Then discharge at normal rate 
and record the capacity to 1 volt per cell. If capacity is 
shown on this discharge, the cell is in good condition 
and the discharge should be continued to .5 volt per cell, 
and followed by an 8 hr. charge at normal rate. The 
cell is then fully charged and fit for service. If capacity 
to 1 volt is not shown on the first discharge, the dis- 
charge should be continued to .5 volt per cell, followed 
by a charge of 8 hrs. at normal rate. Then discharge 
again and record capacity to 1 volt per cell. If capacity 
is then shown, the cell is in good condition, but if 
capacity is not shown, solution should be renewed. 


22. The specific gravity of electrolyte can only be determined by 
the use of a syringe-type hydrometer. 

23. Hydrometers or other utensils that have been previously used 
for other purposes must not be used in testing and handling alkaline 
electrolyte as it is injurious to the battery. 


24. All surplus stock of renewal electrolyte must be kept in clean, 
air-tight approved containers. 


25. Cells must be totally discharged before old electrolyte is re- 
moved. 

26. Old electrolyte should not be removed until new electrolyte is 
on hand. 

27. Electrolyte other than that recommended by Manufacturer 
must not be used in this type of cell. 


28. When electrolyte is to be renewed, cell must first be discharged 
at the normal rate to approximately 0.5 volt per cell, and then short 
circuited for 3 hrs. Pour out about one-half of solution into a re- 
ceptacle. Shake cell vigorously and empty. Replace the solution 
first poured out and again shake cell vigorously and empty. Use rub- 
ber stopper in filler opening to avoid sloppage of electrolyte when 
rinsing cell. 


29. Water must never be used to rinse out cells. In a discharged 
condition the plates have a tendency to absorb water and when placed 
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on charge, water would be driven into the solution, thereby de- 
creasing the specific gravity. 

30. After cell has been cleaned, new electrolyte must immediately 
be placed in cell by means of a glass or enamel ware funnel, or di- 
rectly from the drum by means of a rubber tube. 


31. After cells are filled with new electrolyte, they must be charged 
at normal rate for 12 hrs. 

32. If electrolyte is spilled on the person, clothing, etc., it should 
be immediately wiped and neutralized with vegetable or animal oil, or 
commercial vinegar, if available, and then rinsed with clear water 
and dried. 

33. Always keep filler caps closed except when it is necessary to 
open them to fill cells, etc. 

34. The rated capacity equals 37.5 times the number of positive 
plates for “A” type cells. 

35. The rated capacity equals 18.75 times the number of positive 
plates for “B” type cells. 


36. The numeral following the letter designates the number of 
positive plates, /.e., 
A-6, 6 positive plates. 
B-4, 4 positive plates. 
37. Cells may be discharged to zero voltage without harmful effect, 
but in regular operation should not be discharged below 1 volt. 


38. A cell is fully charged when voltage remains constant for 30 
minutes at approximately 1.8 volts per cell at normal charging rate. 


39. Cells may be charged at a higher rate than normal, during brief 
periods of idieness, provided the temperature of electrolyte does not 
exceed 115 deg. F. Frothing at the filler opening is an indication 
that the higher rate has been carried too far (if the electrolyte is of 
the proper height) and the high rate must discontinue at once. 


40. If cells, operating on low rate of discharge, become sluggish 
they should be discharged at normal rate to approximately 0.5 volt 
per cell and then short circuited for 2 to 4 hrs. followed by a charge 
of 12 hrs. at normal rate, this treatment to be given only when opera- 
tion of battery indicates sluggishness. 

41. Where there is ample ventilation and no possibility of collec- 
tion of explosive gases in the housing, short circuiting may be ac- 
complished by closing the circuit close to the battery; otherwise, 
point of closing short circuit must be outside the housing. 

42. Not more than 5 to 7 cells may be short circuited in series. 
The voltage at time of short circuiting must not exceed 0.5 volts 
per cell. ; 

43. Cells taken out of service for a period to exceed two months 
must be stored. Cells that are to be stored must be discharged at 
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normal rate to .5 volt per cell, then short circuited. When cells are 
out of service, they must be kept in a dry place. Care must be exer- 
cised to see that electrolyte does not fall below top of plates. 

44. Before restoring a cell to service after having been stored in 
a completely discharged condition, give it a charge of 12 hrs. at 
normal rate, with solution at the proper level. 

45. Upon receipt of new cells, they must be examined and any spill- 
age replaced with Refill] Electrolyte. Spillage will be indicated by 
a discoloration of the packing material. 

46. Before putting a new battery in service, it should be charged as 
follows: 

(a) If less than 30 days have elapsed since battery was 
shipped from the factory, or since it was fuily 
charged, it should be charged at normal rate until it 
shows a constant voltage of approximately 1.8 volts 
per cell for 30 minutes. 

(b) If more than 30 days have elapsed since battery was 
shipped from the factory, or since it was fully 
charged, it should be discharged at normal rate to .5 
volt per cell, short circuited from 2 to 4 hrs. and 
charged for 12 hrs. at normal rate. 

47. The total charge given a battery should be approximately 25 
per cent. greater than the previous discharge. This should always 
apply’ except: 

(a) When capacity treatment and test are being made. 

(b) When solution is being renewed. 


Action Recommended. 
Approval for presentation at the Annual meeting. 


INSTRUCTIONS FOR THE INSTALLATION, MAINTENANCE 
AND OPERATION OF PORTABLE STORAGE 
BATTERIES.* 

1924. 

wheat 
. The specific gravity of Siecmoieee can only be determined by 

ee use of a syringe-type hydrometer. 

2. Care must be exercised in handling portable cells to prevent 
spilling of electrolyte or short circuiting while in transit. 

3. Carrying cases and handles of portable cells must be kept in 
good condition so as to prevent injury while handling cells. 

4. Metal tape or wire must not be used to attach shipping tags to 
portable cells. 





*See instructions for the installation, maintenance and operation 
of storage batteries. General. 
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5. Connectors on portable cells must not be used for any other 
purpose than that intended. 


Action Recommended. 
Approval for presentation at the Annual meeting. 


The preceding instructions will supersede the following existing 
- subject-matter now in the Manual: 

Instructions for operation of lead type storage batteries, charged 
from primary cells. 

Directions for installation of lead type stationary storage batteries. 

Instructions for operation of lead type storage batteries at inter- 
locking plants. 

Instructions for operation of lead type storage batteries in block 
signal service. (Line charging.) 

Instructions for maintenance of nickel, iron, alkaline storage bat- 
teries. 

Directions for installation of lead type portable storage batteries. 

Instructions for operation of lead type portable storage batteries. 


Action Recommended. 
Approval for presentation at the Annual meeting. 


INSTRUCTIONS FOR HANDLING INSULATED 
WIRES AND CABLES. 
1924. 
General. 

1. Every effort must be made to prevent kinking wire. Do not at- 
tempt to pull or throw out the kink but instead carefully remove the 
kink by hand. 

2. Twists must not be put in wire as would be if paid out by hold- 
ing coil in the hand and allowing successive turns to fall from the 
coil, 

3. Wire must not be mechanically injured or bruised by stepping 
on, dropping coils or throwing tools and material on it, etc. 

4. Insulation must be kept free from oils, grease, acid or alkalies. 

5. Care must be exercised in the shipping, handling, laying or pull- 
ing in, splicing and housing insulated wires and cables. The insulated 
wall is the prime requisite and as most of the factor of safety of any 
electrical installation, depends upon its remaining uninjured. 

6. Wires and cables on reels should be shipped with all lagging 
properly in place. Care should be taken in nailing lagging to the 
reels so as to not puncture the insulating wall. Tacks (not nails) 
must be used in securing tags to such reels. 

7. Wires and cables in coils should be shipped properly bound and 
wrapped with a protective covering of burlap or other suitable 
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wrapping material. Tags giving a description of contents should be 
firmly attached to the coils, both inside and outside the wrapping. 

8. Wires and cables which do not meet the specification for the 
class of service intended must not be installed unless definitely in- 
structed by the proper authority. | 

9. When wires or cables are received from the Manufacturer or 
storehouse the reels or coils should be inspected to see if there is any 
indication of injury. If the wires or cables show any signs of injury 
they must not be used without removing damaged portion or taking 
the matter up with the proper authority and making report of their 
true condition. 

10. When possible, wires and cables should be stored under cover 
and away from excessive heat where they will not become mildewed 
or liable to be damaged by other materials. 

11. Wires and cables must not be removed from the reels until 
ready to pull or lay into the conduit. All nails must be removed from 
the edge of reels. Care must be exercised not to injure wires and 
cables when placing in the housing. 

12. When moving coils or reels, handle them carefully... Be sure 
that reels, without lagging, are rolled on their edges and not along a 
plank that is sufficiently narrow to allow the ends of the reel to 
straddle it; thus putting the weight on the wires or cables. 

13. When wire or cable is used from a reel, the reel m/st be set up 
so it will revolve easily. When wire is used from a coil, a “payout” 
reel should be used. A man should tend the reel to prevent excessive 
slack from running out. 

14. So far as possible, prevent dragging wires and cables for any 
distance on rough surfaces. Wires and cables must not be dragged 
through hot cinders. . 

15. Never pull too hard on the smaller sizes of insulated wire. An 
elongation of copper occurs at comparatively low points of pull 
which distorts the insulation. If the wire is caught, a heavy pull may 
injure the insulation at the point of interference. 

16. Pull all single conductor wires or cables, that are to go into 
one duct, at one time. For small gauge single conductor wires, it is 
preferable to hitch to the copper conductors and so arrange the hitch 
that the pulling strain will equalize on all the wires involved in such 
a pull. The “Basket-Weave” hitch, which grips the outside of a 
cable, is ordinarily the best method when pulling in one multiple 
cable. 

17. Braided cables or a number of single conductor wires should be 
pulled in by hand in order to avoid straining such conductors in the 
event they become “caught” in the conduit. 

18. Arrange to carry wires and cables on the side walls of pull boxes 
and manholes or protect them in some manner against mechanical 
injury when working on other duct line runs. 
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19. When making changes in trunking runs with wires or cables in 
service they must be kept together and protected from mechanical 
injury. 

20. When pitching in wires or cables, pitch must not be used which 
is hotter than boiling water. 


21. When insulated wires or cables are used aerially for drops 
from line to relay or terminal boxes, they should be properly sup- 
ported by and fastened to a messenger so that insulation will not 
chafe. They should enter boxes and poles through bushed holes. 


Conduit. 


22. Conduit must be free of dirt, cinders, etc., before starting to 
lay in wires or cables. 


23. Lay wires and cables in conduit loosely without stretching or 
crowding, having a man stationed at each corner of trunking. Wires 
and cables should not be doubled back in conduit. Slack should be 
taken care of in junction boxes or other housings. 


24. The insulation must not come in contact with creosoted lumber 
of any kind. 

25. Conduit should be so constructed, as far as possible, to prevent 
the entranse of mice. Corners should be so constructed as to leave 
more room than in the straight conduit runs. Conduit should not be 
located where heat is excessive or where soil or other conditions tend 
- to destroy insulation. If such conditions are found to exist, after the 
original installation, the location should be changed when making 
renewals. 


_ 26. In nailing on capping, care must be exercised so nails do not 
enter the trunking groove. Ail wires and cables must be in place 
and the capping touching both sides of the trunking for its full length 
before driving in the first nail. 


27. Duct of all kinds should be properly inspected before being 
installed. Look for blisters and sharp teats on the vitrified clay duct 
and for fins, scale and rusted through spots in metal conduit. 


28. Before installing wires or cables in a duct, pull mandrel of 
proper cross-section through the duct to insure the clearance and 
_ free interior of duct from obstruction. 


29. Where practicable, frequent cleaning of trunking to remove 
dirt, sand and cinders should be made. While wires are exposed, 
examine carefully to detect injury to insulation by rats, mice or other 
causes. Permit trunking to dry thoroughly (if wet) before replacing 
capping. Any spots where insulation has been punctured or damaged 
should be treated as required in making splices in single wires or 
cables. 
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Wire joints. 

30. Do not heat or solder copper wire when under tension. 

31. A blow torch must not be used when soldering wires. 

32. Splices must not be pulled into duct. 

33. A good splice consists of a permanent electrical contact for the 
conductor and the proper insulation of the conductor at that point. 
Splices on insulated wire are of two types; viz., single conductor 
wires and multiple conductor cables. Each require special considera- 
tion in order to obtain good results. 

34. Wire joints in single conductor wires must be made in accord- 
ance with A.R.A. Signal Division Specification 11020. 

35. Ring must not be cut around insulation; insulation must be 
penciled, after which it should be made smooth and uniformly 
tapered. There should be ™% in. between the end of twisted joint 
and tapered insulation. 


Terminal eyes. 

36. Care must be exercised in making terminal eyes to avoid any 
unnecessary bending, kinking, ringing or nicking, that wire will not 
be weakened and easily broken, also terminal eyes must be cut out 
and new ones made whenever wire has been weakened as referred to 
above. 


Cables. / ‘ 
37. A right hand lay is a clock-wise twist away from the observer. 
38. A left hand lay is a counter-clock-wise twist away from the 
observer. 
39. Prepare multiple cables for splicing as follows: 

(a) Lash cable ends to rigid supports with ends overlapping 
enough so that joints in conductors may be properly 
spaced. 

(b) Remove outer covering of cables the length of the over- 
lap. ) > 

(c) Cables should be spliced straight, starting in the center 
of cable; that is, conductors in the same layer of one 
section of cable should be joined to the conductors in 
the corresponding layer of an adjoining section. 
Tracer conductors of one section should be spliced to 
corresponding tracer conductors in adjoining section. | 
The remaining conductors should be spliced in such a 
manner that after the cable is completed, conductors 
will occupy the same relative position with respect to 
the tracer throughout the spliced cable. 

(d) Splice and insulate conductors as for single wire. 

(e) When splicing multiple conductor cables the joints in 
the individual conductors shall be staggered and uni- 
formly distributed over so large a distance as will be 
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necessary to prevent the joints of two adjacent con- 
ductors from being made in the same,place. 


(f) After all splices are completed, cover whole joint with 
2 in. cable tape and paint with asphaltum or other 
insulating paint. 

(g) The conductors in a splice should be laid up “hawser” 
fashion so that after all joints have been made the 
conductors will be neatly and compactly arranged 
with approximately the same length of lay or twist as 
in an undisturbed length of cable. 


40. To guard against damage to the outside layers, by reason of 
excessive strain, short bends must not be made in cables. 


Tagging. 

41. Wire must be properly tagged with tags made of insulating 
material so placed that they cannot interfere with moving parts of 
switch and signal apparatus. 


Testing. 

42. Tests must be made at ends of wire or by removing tape at 
splices. Under no circumstances must the insulating wall be punc- 
tured by “needle points” or cut into in order to secure a meter read- 
ing. 

43. In locating trouble or tracing a wire, it is frequently difficult 
to locate a particular wire at various points along the trunking and 
often the wire is pulled placing it under considerable strain as a 
means of indicating the wire in question at some distant point. This 
practice is very bad for the reason that the strain on old wires is 
almost 100 per cent. on the copper and it is easy to elongate annealed 
copper wire by such method. Any appreciable elongation seriously 
impairs the life of the insulation which is placed in permanent 
tension as a result of such treatment. 


Line wire. 

44. Line wire must be properly secured to insulator and tied in so 
as not to kink the wire. 

45. In removing insulation from hard drawn copper wire, do not 
cut with knife at a right angle from the wire because a very slight 
nick may cause the wire to break at that point when subjected to 
future strains that are placed upon line wire. 

46. In preparing galvanized iron wire for soldered joints, do not 
scrape off more galvanizing that will be covered by the solder. 

47. Guy wires must be tight and free from contact with line wires. 


Action Recommended. 
Approval for presentation at the Annual meeting. 
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INSTRUCTIONS FOR MAKING MEASUREMENTS 
,OF INSULATION RESISTANCE. 


1924. 
General. 

1. Insulation has two electrical properties: (1) its resistance to 
the passage of current, and (2) its dielectric strength against break- 
down under static strain. The resistance for a perfectly homo- 
geneous insulating material is proportional to the thickness and in- 
versely proportional to the area under test. Thus if we have a sheet 
of such material on each side of which is a metallic conductor in 
perfect contact over the whole area, the insulation resistance might 
be 100 megohms. If we extend the sheet to ten times the area, the 
insulation resistance will be only 10 megohms. From this it will be 
seen that the insulation resistance of a wire or cable should vary in- 
versely as the length. If, on the other hand, we double the thickness, 
the insulation resistance will be 200 megohms. The dielectric 
strength for homogeneous material is not affected by the area of the 
insulation, but does increase with increased thickness. 


Ohmic resistance. 


2. In a vast amount of apparatus the resistance of the insulation to 
passage of current is of main importance, the insulation) being de- 
signed to keep the current in the right paths, or to prevent leaks. In 
all low voltage apparatus the static strains are so small that they 
need not be considered. In high voltage systems and apparatus the 
static strains become very important, but not more important than 
resistance to leakage current. In such apparatus the insulation has 
to be planned so as to be safe against failure either way. 


Breakdown. 


3. Many associate the term “breakdown” used in connection with 
the failure of insulation, only with the disruptive breakdown due to 
static stress producing a strain beyond the strength of the insulating 
material. A large majority of failures of insulation are not due to 
this sort of breakdown, even if they occur when an “over voltage 
breakdown test” is being made. 


Cause of breakdown. 


4. Leaky insulation is liable to have the defect at some particular 
point, however hard it may be to locate or positively determine it. 
Through this defect a small leakage current flows. By reason of 
electrolytic action, or a local rise of temperature, or both, the re- 
sistance decreases and more current flows. This may go on, ac- 
companied by slight charring, which further decreases the resistance, 
allowing still miore current to flow. The effect is cumulative, so that 
at last a real burnout may occur, caused by a large flow of current 
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through what was at first a very small leak. On an overvoltage test, 
an increased leakage current flows as the result of the high voltage, 
and thus in the same way a breakdown may be produced in a few 
seconds, which in normal operation would only have occurred after a 
long time, or perhaps not at all. In fact, if a leak is due to moisture, 
dirt or any other transient condition, or is local in some particular 
part of the apparatus, breakdown need not occur; for a measurement 
of insulation resistance will show that the conditions are not safe for 
the operation of the apparatus—much less for the application of 
overvoltage. Under these conditions the source of the trouble should 
be sought, and can, in many instances, be located and easily remedied. 


Importance of insulation tests. 


5. A measurement of insulation resistance is therefore of more real 
importance in field tests than a high voltage test, particularly as it 
can be readily made from time to time during the life of the ap- 
paratus. It does not take the place of the high voltage test which is 
to determine the dielectric strength but should be made in advance 
of the test as a means of guarding the insulation against failure due 
to leaks while subject to high voltage. It should be repeated after 
such a test in order to make sure that the insulation has not been 
permanently weakened by the application of high voltage. Insulation 
tests should also be made after installation and before the apparatus 
is put in service, and periodically during the life of the apparatus to 
determine if it is safe and not liable to sudden breakdown. The im- 
portant thing about any apparatus is that it will stand up under ser- 
vice conditions. The user wants to feel confident of its durability. 
This is far more important than that it should have simply endured 
an initial test made to determine ability to withstand dielectric stress 
at that time. . 


Effect of temperature. 


6. The temperature coefficient of insulation resistance is negative 
and numerically large. This means that even for a small increase in 
temperature, the insulation resistance decreases greatly, and vice 
versa. With this in mind it is well to make note of at least the ap- 
proximate temperature of any apparatus when tested. 

7. On apparatus found fit to be put in service, insulation tests 
should be made at normal operating temperature; that is, the measure- 
ments should be made immediately after shutdown. For many classes 
of apparatus the temperature will vary with the load which it has 
been carrying, so that the insulation resistance on repeated tests is 
likely to vary on this account. Because of this it is sometimes de- 
sirable to make repeated readings of insulation resistance for com- 
parison, with the apparatus at room temperature, to better observe 
variations from time to time. 
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Surface leakage. 

8. While not a defect of the insulating material, a surface leakage 
path through oil, dirt, metallic dust or moisture from an exposed con- 
ductor to ground, or between conductors, may lead to a “flash over” 
and serious damage to the apparatus. Wiping off apparatus is no 
guarantee that such paths have been eliminated. Tests of insulation 
resistance will, however, reveal their presence. 


Conditions to be met. 

g. In most tests nothing is known of the exact area of thickness of 
the insulation, while it is certain that it is not perfectly homogeneous 
and the conductors may not be in perfect contact with its entire sur- 
face. There may also be surface leakage paths. When, therefore, 
any particular value is noted on making a test, it is impossible to 
know whether it is due to general characteristics or to some local 
defect. If the resistance is too low for safe operation, the cause 
should be sought (it may be due to moisture or even dirt) and 
remedied if possible. Often, by separating connections, the location 
of a real leak due to a defect in the insulation can be determined and 
repairs made. If, on the other hand, the insulation resistance is suf- 
ficiently high to permit operation, its value may increase as time goes 
on, particularly if at the beginning the apparatus was not thoroughly 
dry. However, if a leak even of very high resistance, due to a local 
defect in the insulation, is present, there is a possibility that it may 
gradually decrease in resistance until it finally results in a breakdown. 


Periodic tests. 


10. Periodic tests of insulation resistance, particularly if plotted 
in a curve, are of great assistance in determining what is taking 
place. If trowble is detected and can be remedied, the chances of 
failure of the insulation are made negligible. If, however, it is not 
possible to apply a remedy, and the trouble increases, the true con- 
dition will be realized and renewals can be made before a breakdown 
occurs. There is one thing in particular regarding periodic tests 
which should be kept in mind. At whatever intervals tests are regu- 
larly made, any apparatus which shows a sudden decrease in insula- 
tion resistance, or a persistent tendency toward lower values, should 
be checked up at short intervals, until results show either that a safe 
value is being maintained, or that the insulation resistance has 
reached a point where replacement is necessary. 


Instrument. 

11. A direct reading ohmmeter of the moving-coil type with a hand- 
driven direct current generator which will deliver 500 volts should 
be used. It should have a scale of not less than 0 to 40 megohms. 

12. Place the instrument on a firm and level surface, preferably on a 
wood plank or other insulating material. Do not set the instrument 
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on any part of an electric motor or generator. It is best to avoid 
close proximity to large masses of iron. 


13. Checking the instrument. 

(a) With connection leads removed, turn the handle at the 
proper speed. The pointer should indicate infinity on 
the scale. (Normal speed for variable pressure instru- 
ments will be approximately 100 r.p.m. of the driving 
handle. For constant pressure instruments the speed 
should be increased until the clutch is felt to slip, 
above which speed the voltage will be constant.) 

(b) Short circuit the “Earth?” and “Line” terminals. 
When the crank is turned the point should at once 
indicate zero. 


14. Connect the testing lead from terminal marked “Earth” to a 
good ground and from “Line” terminal to conductor under test. If 
the leads are twisted together or drag on the ground or test terminals 
are held in the hands, a test must be made to see that there is no leak 
from lead to lead. To do this keep the test terminals clear of each 
other and turn the crank at the proper speed. If while turning, the 
pointer indicates less than infinity, there is a leak which must be re- 
moved before proceeding with the test. If there is no leak between 
leads, proceed with the test as described under field tests. 

15. If a wire is of sufficient length, particularly if enclosed in a 
lead-covered cable, the effects due to electrostatic capacity between 
conductor and ground become noticeable when using a variable- 
pressure instrument. If the value of this electrostatic capacity ex- 
ceeds approximately .5 microfarad it becomes increasingly difficult 
to turn the generator at sufficiently constant speed to obtain steady 
readings. A charge and discharge effect takies place as the speed 
varies and hence the generator voltage is varied and the ohmmeter 
reading fluctuates accordingly. If the electrostatic capacity exceeds 
.5 microfarad a constant-pressure testing set should be used. 


Field test. 


16. Connect the terminal on the instrument marked “Line” to one 
end of conductor under test, being sure that the other end of the 
conductor is hanging free in the air. Turn the crank at the proper 
speed. While turning, observe the position of the pointer on the 
scale; it shows the value of the resistance under test. The motion 
of the pointer is dead beat, and it will usually be at rest before the 
observer is ready to read. If a number of readings are to be made, 
and it is found that the indications show infinite resistance, occasion- 
ally touch the test terminals together and thus obtain a zero reading 
in order to be assured that the leads are not disconnected or broken. 


6 
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17. First test to be made at an interlocking plant or signal location 
is to determine the joint insulation resistance of plant or signal to 
ground, this being necessary in order to detect a cross in making the 
insulation test of each wire. If the wire under test shows same read- 
ing as plant or signal it is possibly crossed or wrong wire discon- 
nected at far end of circuit. 

18. Test each complete circuit first, disconnecting at positive and 
negative ends of circuit. If entire circuit shows an insulation re- 
sistance of less than one megohm each part of circuit should be tested 
separately to determine the section with low resistance. It may be 
possible that low reading is caused by end of conductor being damp; 
if such is found to be the case, end of conductor should be cut off and 
conductor retested. : 

19. In testing circuits and apparatus having any considerable 
electrostatic capacity, discharge before and after making the insula- 
tion test to avoid receiving a shock or damage to apparatus. 

20. When insulation resistance of less than one megohm is found 
to exist, defect should be repaired or removed as soon as possible and 
another test made. . 

21. Test for insulation resistance should be made at least annually. 


Graphic record. 

22. The result of periodical tests of insulation resistance should be 
plotted on A.R.A. Signal Section Form 17. . Curves are of great as- 
sistance in determining what is taking place. Accompanying each 
reading of insulation resistance should be notes of temperature, 
atmospheric conditions, etc., as these things may have a bearing on the 
proper interpretation of the curve. 


Action Recommended. 
Approval for presentation at the Annual meeting. 
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A.R.A. SIGNAL SECTION FORM 17 
LOCATION: 


KIND OF WIRE 
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Revision of R.S.A. 1378. 


The members of former Committee XIII—Electrical Testing, 
called attention to a desirable revision in R.S.A. 1378. On submitting 
the matter to the Chairman of the Committee on Committees, he in- 
structed Committee V to handle the subject. Drawing R.S.A. 1378 
has been revised. 


Action Recommended. 
Approval for presentation at the Annual meeting. 
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AMERICAN RAILWAY ASSOCIATION—OPERATING DIVISION. 
SPECIAL COMMITTEE ON OPERATING RULES. 


J. S. Gensheimer, Chairman; 
A. J. Kelly, 
A. Vallee. 


The special committee had meetings and held conferences with the 
Sub-Committee of the Committee on Operating Rules, Operating Di- 
vision, at Atlantic City, N. J.. March 20, 21, 22, 1923; April Io, 11, 12, 
13, 18, 19, 20 and 21, 1923, on the Block Signal Rules and Interlocking 
Rules of the Standard Code. 


At the first conference the Sub-Committee of the Committee on 
Operating Rules advised that they desired the Special Committee, 
Signal Section, to assist in arriving at fundamental principles to avoid 
the use of the word “caution” in the Rules for Signal Indications. 
The sub-committee also ‘requested the’ special committee tosubmit any 
suggestions they might have on the revision of the Block Signal and 
Interlocking Rules. During the conferences the special committee - 
submitted the following: 


1. The present Standard Code provides Signal Aspects, Indications 
and Names under Manual Block, Controlled Manual Block and Auto- 
matic Block Signal Systems, and Interlocking Rules. We recommend 
that one set of signal aspects with their indications and names for 
the various Block Systems and Interlocking Rules be prepared, using 
as a basis a scheme similar to that shown on prints submitted. 


2. The Block Signal and Interlocking Rules should be consolidated 
by having all rules that apply to the Manual, Controlled Manual and 
Automatic Block Systems and Interlocking Rules, under General 
Signal Rules, having under the Block System Rules and Interlocking 
Rules only those not covered by the General Signal Rules. 


3. The committee feels the Manual Block System and Controlled 
Manual Block Systems Rules should be consolidated under the cap- 
tion of Manual Block Rules. 


4. This committee is of the opinion that the rules in the present 
Code applying to signalmen should be revised, eliminating those 
which are really instructions and that Instructions to Signalmen 
should be prepared and follow the rules in the Book of Signal and 
Interlocking Rules. The Instructions to Signalmen presented at the 
March, 1923, meeting of the Signal Section, American Railway Asso- 
ciation, should’ form-the. basis for such rules and instructions. 
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5. The use of “Signal Station” in lieu of “Block Station” and “‘Inter- 

locking Station”. 
Definition: Signal Station—A place from which fixed 
signals are operated. 
This would reduce the number of definitions for stations from which 
fixed signals, are operated. Under the present Code an interlocking 
Station is also usually a block station. 

6. On account of confusion arising from the use of the title 
“signalman”, we recommend in accordance with motion passed by 
the Signal Section, American Railway Association, at its Annual 
meeting, Chicago, I1l., March 13, 14, 15, 1923, that the title of “signal- 
men” be reserved for maintenance employes. In view of the dis- 
cussion at the joint meeting of the committees, we suggested the 
title of “signal station operator” in lieu of “signalman”’. 

7. The title “repairman” in the Interlocking Rules be changed to 
“signal maintainer”. The title “repairman” is obsolete, the title now 
in general use being “signal maintainer’. 


8. Block Signal Systems and Interlockings. 


Requisites of Installation. 
General. 

1. Signals of prescribed form, the indications given by po- 
sitions; by lights of prescribed color; or by both. 

2. The apparatus so constructed that the failure of any part 
controlling the operation of a signal will cause it to display its 
most restrictive indication. . 

3. Signals located preferably over or upon the right of and 
adjoining the track to which they refer. 

4. Semaphore arms that govern, displayed to the ........ 
of the signal mast as seen from an approaching train. 


Manual Block System. 
5. The normal indication of Home Block Signals—Stop. 


Controlled Manual Block System. 
5. The normal indication of Home Block Signals—Stop. 


6. Continuous track circuits. 
11. The automatic release of block signals to display their 


most restrictive indication. 
Automatic Block System. 

6. Continuous track circuits. 

7. Signal connections and operating mechanism so arranged 
that Home Block Signal will display the indications provided 
in lines 1, 2 or 9 on Sketch 12, or line 2, Sketch 13, after the 
front of a train shall have passed it. 





* Right or left. 
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8. Switches in the main track, or derails and switches in con- 
nections leading to the main track, so connected with the block 
signals that the Home Block Signal in the direction of ap- 
proaching trains will display the indications provided in lines 
I, 2 or g on Sketch 12, or line 2, Sketch 13, when the switches 
are not set for the main track or when the derails or switches 
in the connections are set for the main track. 


Interlocking. 


5. The normal indication of Home Signals—Stop. 

9g. Latch locking, or its equivalent. 

10. Interlocked levers, or their equivalent, by which 
switches, movable point frogs, derails, locks and signals are 
operated. 

12. The interlocking of switches, movable point frogs, de- 
rails, locks, railroad crossings, drawbridges and signals through 
levers, or their equivalent. 

13. Locks for all switches, movable point frogs and derails. 

14. Detector bars, or their equivalent, for all interlocked 


switches, movable point frogs and derails. 


15. Pipe, or its equivalent, compensated for changes in tem- 
perature for connecting levers with mechanically operated 
switches, movable point frogs, derails, locks and signals. 

16. The interlocking of signals with switches, movable point 
frogs, derails, locks, railroad crossings, or drawbridges, so that 
a signal permitting a train to proceed cannot be displayed 
unless the route to be used is set and Stop-signals displayed 
for all conflicting routes. | 

17. The established order of interlocking such that: A s:z- 
nal permitting a train to proceed cannot be displayed until the 
switches, movable point frogs and derails in the route to be 
set are in position and locked; derails, if any, in conflicting 
routes set to diverge and all opposing or conflicting signals 
display their most restrictive indication. The display of a 
signal to proceed shall lock the arrangement. 

18. Interlocking and Block Signals, interconnected, where 
both are operated from the same station. 

19. Where power Home Signals are used, indication locking. 


General. Adjuncts. 


A. Distant Signals connected with corresponding Home 
Signals. 

C. Repeaters, audible or visible, to indicate the position of 
signals to the operator. 

G. Annunciators indicating the approach of a train, or for 
other purposes. 

J. Take siding indicators. 
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Manual and Controlled Manual Block Systems. 


D. The automatic release of block signals to display their 
most restrictive indication. 

E. The locking of switches with block signals. 

H. Lock indicators for main track switches. 

K. Means of communication between block stations and out- 
lying switches. 


Manual Block System. 


F. Track circuits. 
L. The locking of telegraph keys with block signals. 


Automatic Block System. 


S. Switch indicators for main track switches. 
T. Automatic and Train Order Signals interconnected. 


Interlocking. 


E. The locking of switches, movable point frogs and de- 
rails by signals. 

F. Track circuits. 

M. Electric approach locking. 

N. Derails, or diverging switches, for railroad crossings, 
drawbridges, junctions, and in sidings connected with the run- 
ning tracks, normal position—Open. 

O. Detector bars, or their equivalent, at railroad crossings 
and junctions. 

P. Route indicators. 

Q. Time releases. 


Reasons for Changes in 
Requisites of Installation and Adjuncts. 


Requisites of Installation. 
General. 


1. “Not more than three” eliminated, as indications by po- 
sition light signals are given by four positions. We can see 
no reasons for limiting the number of indications which may be 
secured from light signals. 


3. Last sentence eliminated as now shown under Manual 
Block Signals. Foot-note as shown under the Requisites of 
Installation in all of the Block Signal and Interlocking Rules 
eliminated. The practice of placing the signals for more than 
one track on the same signal mast should not be recommended. 
Signals should be placed directly over or to the right of an 
approaching train as viewed by the engineman. 
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Automatic Block System. 


7. Reading changed to conform with Sketches 12 and 13. 

8. Derails and switches leading to main tracks added to con- 
form with good practice; also reading changed to conform 
with Sketches 12 and 13. 


Interlocking. 
10. 
12. 
13. | Movable point frogs and derails added to make com- 


] 
| 

T4. plete. 
J 


15. Movable point frogs and derails added to make complete 
and signals added to conform with present day practice. 


19. Requisite 19 added. This requisite covers present day 
practice where power operated interlocking signals are used. 


Adjuncts. 
General. 

A. Made General as the wording covers the Distant Signals 
of the various systems. 

C. Repeaters may be used at signal stations in Automatic 
territory as well as in Manual Block or Controlled Manual 
Block territory and at Interlockings. 

G. Annunciators may be used in Controlled Manual Block 
or Manual Block territory as well as Interlockings. 


Interlockings. 


B. Eliminated. All routes should be signalled and we feel 
this is taken care of in the Requisites. 

E. Movable point frogs and derails added to make complete. 

M. The present wording is an attempt to describe electric 
approach locking. . 

Q. Present “Q—Torpedo Placers” eliminated. The com- 
mittee feels that this is not necessary. Present “R—Time 
releases” re-lettered “‘Q”. 


g. Proposed rules for signal station operators insofar as they per- 
tain to the operation of Signal and Interlocking apparatus. In the 
proposed changes and new rules, the term “signal station operator” 
was used in lieu of “signalman” and “signal station” in lieu of “block 
station” and “interlocking station”. 
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GENERAL SIGNAL RULES. * 


SIGNAL STATION OPERATORS. 


1. Signal station operators must not permit unauthorized 
persons to enter the signal station. (Code 344, 444, 634.) 

2. Levers, or other operating appliances, must be used only 
by those charged with that duty and as described by the rules. 

(Code 612.) 

3. Signal station operators will be held responsible for the 
care of the signal station, lamps and supplies; and, unless 
otherwise provided, of the interlocking plant. 

(Code 335, 435, 630-) 

4. Lights in signal stations must be so placed that they can- 
not be seen from approaching trains. (Code 336, 436, 631.) 

5. Lights must be used upon all fixed signals from sunset to 
sunrise and whenever the signal indications cannot be clearly 
seen without them. (Code 337, 437, 632.) 

6. Signal station operators must not make nor permit any 
unauthorized repairs, alterations or additions to the apparatus 
or interlocking plant. (Code 314, 414, 622.) 

7. Inflammable material must not be stored in or around sig- 
nal stations except in buildings or apartments provided for 
that purpose. (New.) 

8. Signal station must be kept in a clean and sanitary con- 
dition. (New.) 

g. Signal station operators must see that emergency tools as 
provided are kept in place for immediate use. (New.) 

1o. Signal station operators must have the proper appliances 
for hand signaling ready for immediate use. Hand signals must 
not be used when the proper indications can be displayed by 
the fixed signals, except as prescribed by Rule ...... Obes tas 
When hand signals are necessary they must be given from such 
a place and in such a way that there can be no misunderstand- 
ing on the part of the enginemen or trainmen as to the signals, 
or as to the train or engine for which they are given. 

‘ (Code 333, 433, 628.) 

The blanks in this rule refer to Rules 329 or 343 and 429 or 
443 in the present Code. 

11. Signal station operators coming on duty will obtain from 
signal station operators relieved and the latter will give to the 
former exact information as to the condition of the signal 
station, and train movements affected or controlled thereby. 

(New.) 

12. When necessary to break a seal to gain access to any ap- 


paratus, immediate telegraphic report must be made to....... 
(New.) 
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13. Levers must be operated carefully and with a uniform 
movement. If any irregularity, indicating disarranged con- 
nections, is detected in their working, the signals must be re- 
stored so as to display their most restrictive indication and the 
connections examined. (Code 312, 412, 617.) 

14. Signals must be restored so as to display their most re- 
strictive indication as soon as the train or engine for which 
they were cleared has passed ............. (Code 614.) 


15. If a signal fails to work properly its operation must be 
discontinued and until repaired the signal secured so as to dis- 
play its most restrictive indication. (Code 620.) 


16. Signal station operators must observe, as far as practi- 
cable, whether the indications of the signals correspond with 
the positions of the levers. (Code 313, 413, 621.) 


17. If the electric lock on a lever fails to function, signal 
station operator must not disconnect or otherwise operate un- 
less he is sure that signals are in the normal position, and 
as oe is notified to have trains and engines regard the 
signals as out of order until repairs are made. (New.) 

18. During cold weather the levers must be moved as often 
as may be necessary to keep connections from freezing. 

(Code 61:8.) 
1g. If a train or engine overruns a Stop-signal, the fact must 
pemeported to .. 225). od (Code 338, 438, 633.) 

20. If a Stop-signal is disregarded, the fact must be reported 

to the next signal station in advance and then to ............. 
(Code 339, 439.) 

21. The operating lever of a device temporarily inoperative 
must be blocked, and or marked so that it is easily distinguish- 
able. (New.) 


INTERLOCKING RULES. 


SIGNAL STATION OPERATORS. 


22. Before using an emergency device to release electric 
locks, it must be ascertained that the signals are in the normal 


position. (New.) 
23. Signal station operators must report to .......... oF 
specific cases of enginemen permitting sand to be dropped or 
ash pans dumped within interlocking limits. (New.) 
24. If necessary to discontinue the use of any interlocking 
signal, hand signals must be used and ............ notified. 
(Code 629.) 


25. Levers of power interlocking machines are equipped with 
indicating devices to check the normal position of signals and 
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the normal and reverse position of other functions. Should the 
indication fail and continue to fail after two or three opera- 
tions of the lever, indication must not be picked, but the func- 
tion should be examined to see that it is in the required po- 
sition, and if the function is a switch, derail or movable point 
frog, it must be spiked before a train or engine is permitted to 
pass over it. Should it be discovered that a lever can be oper- 
ated without receiving the indication, similar action must be 
PAETIRAUC Ui osu, she notified. (New.) 


26. When the route is set the signals must be operated suf- 
ficiently in advance of approaching trains to avoid delay. 
(Code 613.) 
27. If necessary to change any route for which the signals 
have been cleared for an approaching train or engine, switches 
or derails must not be changed or signals cleared for any con- 
flicting route until the train or engine, for which the signals 
were first cleared, has stopped. (Code 615 Revised.) 


28. When any portion of a train or an engine is standing on, 
or closely approaching a switch, derail, movable point frog, 
detector bar or circuit, the levers operating same must not be 
moved. (Code 616 Revised.) 

29. If the locking of an interlocking machine becomes dis- 
arranged or broken, signals affected must be set to display their 
most restrictive indication; switches, movable point frogs and 
derails in the route affected must be secured until repairs are 
TACOMA MN. Wece Was must be notified promptly. (New.) 


30. During storms or while snow or sand is drifting, special 
care must be used in operating switches. If the force whose 
duty it is to keep the switches clear is not on hand promptly 
when required, the fact must be reported to’............ 

(Code 619.) 
3i. If there is a derailment or if a switch, movable point 
frog or derail is run through, or if any damage occurs to the 
track or interlocking plant, the signals must be restored so as 
to display their most restrictive indication, and no train or 
switching movement permitted until all parts of the interlock- 
ing plant and track liable to consequent injury have been ex- 
amined and are known to be in a safe condition. 
(Code 623.) 


32. When switches, movable point frogs, derails or signals 
are undergoing repairs, signals must not be displayed for any 
movements which may be affected by such repairs, until it has 
been ascertained from the person in charge of the repairs that 
the switches, movable point frogs and derails are properly set 
and secured for such movements. (Code 625 Revised.) 
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33. If necessary to disconnect a switch, movable point frog, 
derail, facing point lock, detector bar or its equivalent, all 
switches, movable point frogs and derails affected must be 
secured for safe train operation and ............ notified. 

(Code 624 Revised.) 

34. When a switch or movable point frog is disconnected, it 

must be secured with spikes, placed in the first and second ties 


back of the point on the closed side. (New.) 
35. When a derail is disconnected, it must be securely spiked 
or fastened in the required position. (New.) 


36. If necessary to spike one end of a cross-over, the other 
end must be spiked in the corresponding position. (New.) 


Present Code 611 should be eliminated. This is covered by 
No. 14, present Code 614. 


10. Rules 681 to 685 inclusive in the Interlocking Rules of the 
Standard Code are not a complete set of rules necessary for guid- 
ance of signal maintainers in the operation and maintenance of an 
interlocking. We feel that it would be better to eliminate these few 
rules or arrange with the Signal Section to have a complete set of 
rules for signal maintainers prepared. 


11. In the Block Signal and Interlocking Rules of the Standard 
Code under 301, 401, 501 and 6o1 is a note in italics reading as fol- 
lows: “The aspects shown are typical and may be given in any one 
of the other quadrants. Each road should show the aspects and 
colors of lights it uses’’. 

The special committee feels the time has now arrived that colors 
of lights be shown with the signal aspects in the Standard Code. 

By reference to the last report of the Interstate Commerce Com- 
mission on Block Signal Statistics it will be found that with few 
exceptions the roads of the United States are now using red, yellow 
and green in colored light signals and for night indication of sema- 
phore signals. 

The additional safety secured by.elimination of white, which may 
be confused with other lights and from which a false signal indica- 
tion may be given due to a broken roundel, warrants the standard- 
izing of red, yellow and green for ‘high signals. 

Considerable detail work was done by the special committee at the 
request of the sub-committee in preparing sketches of present and 
proposed signal aspects; indications and names. This was necessary 
in order that the aspects as they now appear in the Code could be 
assembled and considered as a whole. This work was done by the 
special committee and the aspects, indications and names shown on 
Sketches 12 and 13 were tentatively agreed upon by the sub-com- 
mittee in place of those now in the Standard Code. 


*sempzees ZugysTnsJumstp Sseyuzy JO UOTPVUTqUOS Vy °y 
zo §pue pepunod 410 ecténbs Sutasy 
UOTFBOTPUT GOLS SJUTATZ s[wugts sz0eyzZO Jo sepetq euy ‘epetq peyutod Bw go esn SU], °¢ 
10 $4USTT SATPTOB GUY FO 4FOT CUZ 07 PUBS MOTeEG AUSTL IexIeU pel @ fo esn Syl *zZ 
io £eyetd Jequnu @ jo esn SUL °T 


Aq peyeu 
-Ztsep oq Asu setni weysAs yootq oTpwMOyNe sepum pezsiedo sIyNOIS agqoOud CNV dOLs 


*eqetd sequnu @ jo esn Syl °T 
Aq peeudtsep eq Aew setna weyshs HooTq oT} eMO{NSs sepun pezysiedo sTyHOTS dOLs 


*VUITT CATPOS UPTM SUTT [BOTZPIEA UT pS MOTEG YZUSTT Jexteu 
3 UTA peddinbe pe WOT; BOTDUT CAIIOUd NBHL doLs SupatS you spsusts wzv ug 


Site 
i : Zs lee rae) | 
Teuzts peeds 
MOT IBETO poeds mol] 33 pessolg 









Teusts puBystq | JO uTeaL Jo yous doys 
oy peredets peceoorg 











SIGNAL INDICATIONS 
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INDICATION NAME 
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Stop; Then Proceed Stop and Proceed 
Signal 


Approach next Signal Approach 
Prepared to Stop Signal 
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Proceed at Medium 
5 Speed Prepared to Medium Speed 
Stop at Next Signal Signal 
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f lo Approach Next Signal Approach 
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% Signal 






Proceed at Medium 
Spe ed 


Clear Medium 
Speed Signal 
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Proceed Prepared to 
Stop Short of Train 


Rest wioting 
or Obstruction 


Signal 
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Proceed Prepared to 
Stop Sport of Train 
or Obstruction 


Restrictive 
Low Speed 
Signal 









Proceed at Low Speed 














Prepared to Stop at Low Speed 
Next Signal Signal 
Proceed at Low Speed Clear Low 







Speed Signal 







Proceed Prepared to 
Stop Short of Train or | Distant Signal 
A Ae Se and at 






One arm Signals not giving STOP THEN PROCEED indication ET equipped with a, 
merker light below and in vertical line with active light. 


STOP SIGNALS operated under automatic block system rules may be designated by 
1. The use of a number plate. 


STOP AND PROCEED SIGNALS operated under automatic blook system rules may be desig- 


nated by 
1. The use of a number plate; or 
2. The use of a red marker light below and to the left of the active light; or 
3. The use of a pointed blade, the blades of other signals giving STOP indication 


having Square or rounded end; or 
4, A gembination of these distinguishtng features. 
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SIGNAL INDICATIONS 


Two Position Home and Distant Signals giving Proceed 
Indications by Discs or Semaphores 60° or 
more below Horizontal SKk-13 


ASPECTS 


O 
© 
O 
© 


INDICATION NAMI 


EEL a 


Stop: Then Proceed Stop and Pro- 
ceed Signal 


Approach next Signal 
Prepared to Stop reece 
enal 


PEFR a a 





| Approach next Signal Approach 

at Medium Speed Medium Speed 
Signal 
Proceed at Medium Clear Medium 
Speed Speed Signal 
Proceed Prepared to Restrictive. 
Stop Sport of Train or Low Speed 
Obstruction | Signal 
Proceed Prepared to 
ate Sport of Train or aon 
| Obstruction and at Home Signal 

signal 


One arm signals not giving STOP THEN PROCEED indida-. 
tion may be equipped with a marker light below and in vertical 
line with active light. 





STOP SIGNALS operated under sutomatic block system rules 
may be designated by 


1. ‘The use 


of a number plate. 


STOP AND PROCEED SIGNALS operated-under automatic 


block system 


Le The use 

rae The use 
of the 

5, The use 
nals gi 
rounded 


rules may be designated by 


of a number plate ; or 

of a red marker light below and to the left 
active light; or 

of a pointed blade, the blades of other sig- 
ving the STOP indication having square or 
end; or 


4- A combination of these distinguishing features. 
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There are no changes in the indications or names from those now 
appearing in the Standard Code for the aspects shown on lines 1, 2, 
3 and 4, Sketch 12, and lines 1, 2, 3 and 4, Sketch 13. 

Changes were necessary in the indications and names on lines 5, 6 
and 7, Sketch 12, and lines 5 and 6, Sketch 13, due to the fact that the 
Committee on Operating Rules had decided to use “restricted speed” 
in place of “caution” in the Code. They have defined “restricted 
speed” as “proceed prepared to stop short of train or obstruction.” 
This made it necessary to change “restricted speed” and “restricting 
signal” as now used in the Code. Therefore, the special committee 
recommended “medium speed’ and “minimum speed signal”, as the 
term “medium speed” is the one used in Signaling Practice in the 
Manual. 

Your special committee recommended that for the aspects on line 
8, Sketch 12, the present name “permissive signal’ be retained and 
submitted its reasons for desiring no change, but in view of the fact 
that the sub-committee had used the term “restricted speed” in the 
rules and had defined “restricted speed”—‘“proceed prepared to stop 
short of train or obstruction” and desired the term “restricted”, “re- 
stricted speed”, “restricting” or “restrictive” to apply to signal as- 
pects whose indications are “proceed prepared to stop short of train 
or obstruction”, it was finally agreed that the name for the aspects 
on line 8, Sketch 12, should be “restricting signal”. The name for 
the aspects shown on line g, Sketch 12, and line 7, Sketch 13, was 
chosen after considerable discussion by the committees. ‘Restric- 
tive” being used as the indication is the same as that used by the 
Sub-committee for its definition of “restricted speed’, and “low 
speed” being used for these aspects, as well as those on lines 10 and 
11, Sketch 12, to agree with the term used in Signaling Practice now 
in the Manual. The name of the aspects on line 12, Sketch 12, and 
line 8, Sketch 13, is the suggestion of the Sub-committee of the Com- 
mittee on Operating Rules. 

The Sub-committee agreed to the principles involved in subjects 
1 and 2; did not agree with subject 3, and we were not advised as to 
their decisions in subjects 4, 5, 6, 7 and 8. 

The sub-committee of the Committee on Operating Rules advised 
the Special Committee that they had been instructed to report to the 
Committee on Operating Rules not later than May 1, 1923, and they 
would be unable in the time left then to re-write the Block Signal 
and Interlocking Rules in accordance with our.recommendations 1 
and 2, but would forward our recommendations, together with the 
recommendations contained in subjects 8, 9, 10 and 11 to the Com- 
mittee on Operating Rules, when submitting their report. 


Action Recommended. 
Acceptance as information. 
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COMMITTEE II.—MECHANICAL INTERLOCKING.* 


Personnel. 


W. N. Spangler, Chairman; 
W. F. Zane, Vice-Chairman; 


T. S. Adams, H. F. Lomas, 

L. Brown, W. B. Morrison, 
W. F. Cook, B. F. Oler, 

O. Frantzen, E. J. Relph, 
Wm. Hiles, C. Smith, 

F, E. Jacob, C. O. Stephens, 
C. J. Kelloway, M. Sutherland, 
W. J. Kocher, R. W. Taylor. 


Signal Section, A.R.A.: 


The following outline of work has been assigned: 

1. Show comparative value in efficiency, safety and economy of 
various types of electromechanical and mechanical-interlocking used 
with power operated signals. 

2. Prepare specifications for electromechanical interlocking. 


The committee submits for consideration at the Stated meeting, 
report on the following subject: 

2. Specification for electromechanical interlocking machine, unit 
electric levers, I. S. & F. locking. 


Explanatory. 


The committee interprets assignment 2 as instructions to revise 
R.S.A. Specification 6618 now in the Manual as well as a preparation 
of such Unit specifications as may be necessary to fully cover the sub- 
ject of electromechanical interlocking. The following Unit specifi- 
cation is therefore presented for discussion. 


A.R.A. SIGNAL SECTION SPECIFICATION 13224. 


ELECTROMECHANICAL INTERLOCKING MACHINE, UNIT 
ELECTRIC LEVERS, I. S. & F. LOCKING. 


1. Alternate requisites. 
(a) Alternate requisites section 13224 forms a part 
hereof. (S.S. 4-a.) 1922. 
(b) Where blanks have not been filled, or where an 
option is permitted and no preference stated, the Con- 
tractor’s recommended practice shall be followed. 
(S.S. 4-b.) 1919. 


*Tt is suggested that criticisms of this committee’s report be sub- 
mitted in writing to the chairman of the committee at least one week 
prior to the first session of the November meeting. 
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2. Tender. 

(a) The tender shall be for apparatus meeting the re- 
quirements of this specification. If the Contractor wishes 
to vary from the specification, a tender may be submitted 
covering the apparatus he desires to furnish. This tender 
shall be accompanied by full information showing where- 
in the requirements of the specification have been varied 
from. (S.S. 3-a.) IgIg. 


3. Drawings. 
(a) Drawings forming an essential part of this specifi- 
cation are as follows: 


Sh Bete ra I eet track and signal layout, number 
eat hy ; dated ox, 73 2b 

oe Ve ane Circuit, plampmunver ee. a7. 55. : 
ACOH Beha ary uh oid «ms 

ct a a spring combination wiring plan, 
Ne] oo te , datedtiwaute i hens 

ee Ears Pea. locking sheet and dog chart, num- 
ti eg AGN en Ge , dated «= 24 2a2aaees 1924. 


(b) Track and signal plan, circuit plans, combination 
wiring plan, locking sheet and dog chart, shall be ap- 
proved by the Purchaser. 1924. 
1. The Purchaser shall state his criticism or ap- 
-proval of any of these plans submitted by the Con- 
PEROT OW IL ive fic ike dh os days after their receipt. 
1924. 

2. No change shall be made in any approved draw- 

ing without the written consent of the Purchaser. 

1924. 

4. General. 

(a) Machine legs (mechanical and electric), bottom 
girders, lever shoes, mechanical lever quadrants, top 
plates, rocker links, bearings, end strips, counterweights, 
locking brackets, mechanical lever number plates, end 
and intermediate supports, end supporting brackets, elec- 
tric lever and quadrant supports, intermediate bearings, 
end covers and operating arms with capseshall be made 
of cast iron. 1924. 

(b) Latch shoes, link blocks, mechanical lever latch 
handles, latch nuts, bottom girder caps and drivers shall 
be made of malleable iron. 1924. 

(c) Mechanical levers, tail levers, latch blocks, latch 
rods, operating rods between electric levers and locking 
drivers, and angle supports for electric machine legs, 
shall be of open hearth steel. 1924. 
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4. 


ct 


6. 


General.—Continued. 


Design. 


(d) Locking shafts, longitudinal locking bars, cross 
locking, dogs, stops and pins shall be made of cold drawn 
steel. 1924. 

(e) Bolts and screws ™% in. diameter and larger shall 
have U. S. Standard thread; screws less than % in. di- 


ameter shall be A.S.M.E. Standard. *R-q-e. 1924. 
(f) Nuts, bolts and cap screw heads shall be hexagonal. 
*R-4-f, at 
(g) Bolts and cap screws shall be provided with spring 
lock washers where practicable. 1924. 
(h) Taper dowel pins shall be standard taper % in. to 
the foot. 1924. 


(1) When necessary to hold parts in fixed relation to 
each other, dowel pins or body-bound bolts shall be used. 


1924. 
(j) Moving parts of machine shall work freely, with- 
out lost motion. 1924. 


(k) Locking brackets, cross locking, locking and swing 
dogs shall be marked to permit reading from back of 
machine. Longitudinal bars shall be marked on the ends 
with space number. Swing dogs shall be marked with 
lever number at the trunnion end and bracket number at 
the nose end. 1924. 


(1) Counterweights for mechanical levers shall be pro- 
vided as follows: 


Ze. nau plain © oye atbuel ie ete: ales seit gear nea 
Be oe ow disse papoose Metis ouege forca ep 
1924. 
(a) Like parts of same Manufacturer’s machine shal] 
be interchangeable. 1924. 


(b) The machine frame and locking bed shall be so de- 
signed that additional sections may be added on either 


end. 1924. 
(c) Mechanical lever portion of machine shall consist 
of four and eight lever sections. 1924. 
Trunnions. 


(a) Trunnions shall be made of forged steel. 1924. 


*Section 13224. Alternate requisites. 


Signal Section. 99 
Nov., 1923] Committee II.—Mechanical Interlocking. 





7. Machine. 
(a) Machine shall be shown on Contractor’s general 
aby eh he a nee ee 3 dated. sa see caret. 2 , or catalogue 
BEBELONC Girl ocho ead ou 1924. 


(b) Machine shall include the following features: 


(c) Machine shall be arranged for: 
1. Vertical 
2. Horizontal | 


(d) Machine shall be designed for the control of cir- 
cuits, the maximum voltage of which will be ........... 


leadout. 1924. 


volts: 
PLDC OU Gg -oevins ies 4s ecm geaeede: 
7 het aed See tae cycles, alternating ( current, and 
where special requirements are to be met, .......... 
amperes. 1924. 


(e) Height of mechanical lever portion of machine for 
vertical leadout shall be 2 ft. 8% in. from bottom of leg 
to finished top of top plate. 1923. 

(f) All parts of machine shipped knocked-down shall 
be marked with steel figures on a finished surface and 
given the numbers they take in the assembled machine. 
Numbers shall be visible in the assembled machine where 
practicable. 1924. 


8. Machine legs. 
(a) Legs for mechanical vertical leadout machine shall 
be 2 ft. 7% in. in height, and base of leg shall be provided 
with four holes for 3% in. bolts. 1924. 


(b) Legs for mechanical horizontal leadout machine 
shall be 3 ft. 5 in. in height, and base of leg shall be pro- 
vided with four holes for 34 in. bolts. 1924. 


g. Upper frame. 
(a) Electric lever units shall be mounted on and be 
securely bolted to front and rear channels. 1924. 


(b) Supporting structure for electric levers shall be 
mounted on and securely fastened to the mechanical © 
machine. 1924. 
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10. Bottom girders. 
(a) Bottom girders shall be fastened to legs with two 


34 in. thin square head body-bound bolts. 1924. 
(b) Caps shall be fastened to bottom girders with two 
14 in. square head machine bolts. 1924. 


11. Top plates. 
(a) Top plates shall be fastened to machine legs with 
six 14 in. T-head bolts; one 14 in. cap screw and four No. 


8 taper dowel pins. 1924. 
(b) End strips shall be fastened to top plates with two 
14 in. T-head bolts. 1924. 


12, Levers. 
(a) Levers shall be numbered from left to right and ar- 


ranged in accordance with track and signal plan ........ ; 
dated \i\« ...)8).eeeeeee 1924. 
(b) Levers shall have equal and uniform throw and 
shall be true in alignment. 1924. 
(c) Two-position levers shall be designed to latch in 
normal and reversed positions. 1924. 
(d) Three-position levers shall be designed to latch in 
normal, intermediate and reversed positions. 1924. 
(e) Mechanical levers shall be spaced 5 in. center to 
center. / 1924. 
(f) Electric levers shall be spaced 5 in. center to cen- 
ter. 1924. 
(g) Levers shall be arranged so that they can be re- 
moved without interfering with other levers. - 1924. 


(h) Spare levers shall be furnished in place complete, 
ready for operation and control of their respective units. 


*R-12-h. . 1924. 
(i) Adequate means shall be provided to prevent acci- 
dental operation of electric levers. 1924. 


(j) Electric levers shall be designed to permit the ap- 
plication of electric locks or mechanically operated time 


releases independently of indication locks. 1924. 
(k) Levers, working and spare, and spare lever space 
shall be: 
1. Mechanical levers Nos. ......... working. 
2. sclectric levers Nos... > (245. .eee working. 
3. Mechanical levers Nos. ......... spare. 
4..Hlectric levers Noss. eee spare. 
5. Mechanical lever spaces Nos. spare 


*Section 13224. Alternate requisites. 
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12-k.—Levers.—Continued. 


6. Electric lever spaces Nos. ...... spare. 

7. Mechanical levers Nos. ......... two-position. 
Se) Blectric leverssNos2 jchece to ok two-position, 
9: Mechanical levers Nos. ........ three-position. 
fom Electricilevers: Nosinsd..8 cist a: three-position. 


1924. 

(1) Spare electric lever units, as follows, shall be fur- 
nished in place complete, and provision shall be made in 
locking bed for one longitudinal locking bar and one 
spare locking bracket for each spare unit: 


BO Oke Se ee Dy Sle ele 6S) 3 sw ee bee ae Came G6 6 b 6 6 oe Yeuv © © 


| 1924. 
(m) Operating rod between electric lever and locking 
driver shall be provided with turnbuckle and hexagon 


nuts. 1924. 
(n) Mechanical levers shall be 5 ft. 10% in. from cen- 
ter of fulcrum to end of handle. 1924. 


(o) Tail levers shall be drilled to provide 83% in. stroke 
and 934 in. stroke, and shall be interchangeable as front 
or back tail levers. 1924. 

(p) Mechanical lever shoes for vertical leadout 
machines shall provide approximately equal stroke above 
and below horizontal, and be arranged so that connec- 
tions can be made to front or back tail lever. 1924. 

(q) Mechanical levers and tail levers for vertical lead- 
out machine shall fit snugly into lever shoe and be fas- 
tened thereto with two 34 in. body-bound bolts. 1924. 

‘(r) Mechanical levers for horizontal leadout machine 
shall be fastened to lever shoe with three 34 in. body- 
bound bolts. 1924. 

(s) Mechanical lever shoe pins shall be 1 in. diameter. 
End pins shall be held in place by one % in. square head 
cupped point set screw through girder cap. 1924. 

(t) Mechanical lever latch shoes shall be fastened to 
levers with two % in. tap bolts and one No. 8 taper dowel 
pin. 1924. 

(u) Latch springs for mechanical levers shall be made 
of spring steel wire. 1924. 

(v) Quadrants for mechanical levers shall be fastened 
to top plate with three % in. bolts. 1924. 

(w) Rocker links shall be fastened to quadrants wit 
one I in. diameter grooved pin; pin to be held in place in 
quadrant with one % in. x % in. cone point headless set 
screw. 1924. 


I02 


I2. 


13. 
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Levers.—Continued. 


(x) Latch rods for mechanical levers shall be 5 in. x 
2434 in. from end of block to end of thread, thread to be 
S.A.E. Standard (eighteen threads to the inch), 2% in. 
long, and equipped with hexagon check nuts. Trunnion 
for latch blocks shall be equipped with one 1% in. di- 
ameter cut washer and one 3/16 in. cotter pin. 1924. 

(y) Latch nuts shall be straight, 3 in. long from center 
of hole to end of nut and shall be tapped 21% in. deep with 
an §.A.E. Standard (eighteen threads to the inch) % in. 
tap. . “1924. 

(z) Latch springs for mechanical levers shall be 11/16 
in. inside diameter, and shall be of sufficient strength and 
range of compression to properly operate the lever latch. 

1924. 

(aa) Latch handles for mechanical levers shall be 12 
in. from center of holes to end of handle and shall be 
connected to lever and latch rod with two % in. round 
cheese-head pins. 1924. 

(bb) Number plates for mechanical levers shall be in 
accordance with drawing 1504, and be fastened to levers 
with one 1% in. round cheese-head pin. 1924. 

(cc) Link blocks shall be 1 in. x 1% in. x 1% in. with a 
sliding fit, to have lip 5/16 in. thick and not less than 5/16 
in. high. 1924. 

(dd) Height of mechanical lever portion of machine 
for horizontal leadout shall be 3 ft. 57% in. from bottom 


Locking. 


of leg to finished top of top plate. 1923. 
(ee) Each spare mechanical lever space shall be 
equipped with cap and pin for lever shoe. 1924. 
(a) Machine shall be provided with mechanical lock- 
ing of the preliminary type. 1924. . 
(b) Locking shall be operated by the electric levers 
and by the latches of mechanical levers. 1924. 


(c) Mechanical locks shall be provided, as follows, be- 
tween mechanical lever and its indicating electric lever 
to so operate that the latch of mechanical lever cannot be 
manipulated until electric lever is moved to midstroke, 
and shall hold electric lever at midstroke until mechani- 
cal lever is latched in its normal or reverse position: 
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13. Locking.—Continued. 
(d) Locking shall be distributed as uniformly as pos- 
sible without crowding. 1924. 
(e) Bearings for front, back and intermediate rails 
shall be fastened to machine legs with four ¥% in. bolts 
and two daper dowel pins. 1924. 
(f) Bearings for machines having locking beds twenty- 
four way or wider shall be provided with adjustable sup- 
ports. 1924. 
(g) Front and back rails shall be interchangeable and 
fastened to bearing with 1% in. cap screws and two 
straight dowel pins. 1924. 
(h) Front, back and intermediate rails shall: be pro- 
vided with one-way caps, and caps shall be fastened to 


rails with two % in. cap screws. 1924. 
(i) End blocks if used shall be fastened to rails with 
one 3% in. cap screw. 1924. 


(j) Ends of locking shaft shall be square and have 
like dimensions. 1924. 

(k) Drivers for end of locking shafts to be open ap- 
proximately % in. on back end to allow for tight clamp- 
ing, to be fastened with one % in. body-bound bolt 
through shaft and connected to universal link with one 4 
in. round cheese-head pin. 1924. 


(1) Mechanical lever drivers for longitudinal locking 
bars shall be of the clamp type with filler blocks and 
fastened to. locking shafts with one % in. finished bolt 
and nut through block and end driver. 1924. 


(m) Four, eight and twelve-way locking brackets only 
shall be used. Four-way brackets shall not be used in 
combination with eight and twelve-way brackets. 1924. 


(n) Locking brackets shall be machined out for longi- 
tudinal bars to a depth of 1 37/64 in. below finished top of 
bracket and shall be 1 1/16 in. wide and for cross locking 
bars to a depth of 25/32 in. x 49/64 in. wide. Two 13/32 
in. holes and one hole for one straight dowel pin shall 
be drilled with jig through each end of bracket and 
brackets shall be fastened to rails with four % in. cap 
screws and two straight dowel pins. 1924. 


(o) Longitudinal locking bars shall have 134 in. stroke 
and shall be provided with stops for normal and reverse 
positions of the bar. The stop shall be of % in. x &% in. 
cold drawn steel and shall be located on the under side of 
longitudina! locking bar. 1924. 
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13. Locking.—Continued. 

(p) Splices in longitudinal locking bars shall be made 
by means of two channel clamps fastened with two % in. 
bolts having nuts and cotters. Bars in smaller than forty 
lever machine frame shall not be spliced. 1924. 

(q) Trunnions for swing dogs shall be reversible with 
1% in. diameter x ¥% in. high round dowel and shall be 


provided with washers and cotters. 1924. 
(r) Swing dogs shall be reversible 3 in. high x \&% in. 
wide. 1924. 


(s) Straight locking dogs shall be drilled so that a 
normal drive dog may be made a reverse dog by turning 
it end for end, a reverse dog made a normal dog in the 
Same manner, and a double end dog made to take the place 
of either a normal or reverse dog. Holes for rivet heads 
shall be counter bored to 11/32 in. diameter and to a 
depth of 3/32 in. on both sides of the dog. 1924. 

(t) Locking drivers, dogs and stops shall be fastened 
to the longitudinal bars with two % in. fillister head 
rivets and one straight dowel pin. Swing dog trunnions 
shall be fastened to the longitudinal bars with two %& in. 
fillister head rivets. 1924. 

(u) Mechanical lever latch blocks in locked combina- 
tions shall not have a lift of more than 3/16 in. 1924. 

(v) Locking brackets shall be filled with cross locking 
steel. 1924. 

(w) For each spare space, provision shall be made for 

one locking shaft and one longitudinal locking bar for the 


full length of the machine. *R-13-w. 1924. 
(x) Longitudinal locking bars secured in place shall be 
used in lieu of filler blocks. 1924. 


14. Electric locks. 

(a) Electric locks, together with normally open circuit 
controllers, in addition to indication lock magnets, shall 
be provided for: 

1. Section locking. 
2. Approach locking. 
3. Check locking. 


Meets PE AeA Tae locking. 1924. 
(b) Electric locks shall be arranged for normal opera- 
CON Abe ina eas SUR OVOLES: 
x Directs. cio te a eee 
Bee Mle. ot cycles, alternating { ee HL 
1924. 


*Section 13224. Alternate requisites. 
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15. Electric machine case. 

(a) Electric locks, circuit controllers, spring combina- 
tion and terminal board shall be enclosed in steel case 
which shall have removable covers or panels of convenient 
size to permit free access to all parts, and shall have 
enamel finish of Contractor’s standard color and be 
equipped with Purchaser’s standard lock. *R-15-a. 

1924. 
16. Dielectric requirements. 

(a) Electrical apparatus assembled shall withstand for 
one minute an insulation test, at place of manufacture, of 
3,000 volts a.c. between all parts of electric circuits and 
other metallic parts insulated therefrom. *R-16-a. 

(G.E.R. 30-a.) 1924. 

(b) A surface leakage distance of not less than % in. 
shall be provided between any exposed metallic part of 
the apparatus carrying current and any other metallic 
part thereof. (G.E.R. 30-b.) IgI9. 

(c) Separate windings, which are insulated from each 
other, shall withstand for one minute an insulation test 
of 3,000 volts a.c. between their terminals. 

(G.E.R. 30-c.) 1919. 

(d) A potential of twice the normal operating require- 
ments at a suitable frequency shall be impressed across 
the windings without any excessive flow of current indi- 
cating a short circuit. (G.E.R. 30-d.) Ig19. 


17. Insulation. 
(a) Coils and windings shall be of cotton or silk- 
covered wire, of enameled wire, or as specified in *R-17-a. 
Cotton or silk-covered wire coils and windings shall be 
impregnated in accordance with A.R.A. Signal Section 
Requisites for Impregnation Compound Treatment of 
Non-Oil-Proof Electrical Windings. Enameling shall be 
in accordance with R.S.A. Specification 4113. 
(G.E.R. 32-a.) Ig19. 
(b) Material used for insulation shall be such as will 
not be injuriously affected by atmospheric conditions. 
(G.E.R. 32-b.) 1917. 
18. Circuit controllers. 
(a) Machine shall be equipped with rotary circuit con- 
trollers sufficient in number for the control of circuits as 
SOCOM Ss 12s Lee GawAney Cate mada iid... 


*Section 13224. Alternate requisites. 
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19. Auxiliary circuit controllers. 


(a) A mechanical stick circuit controller actuated by a 
push button and having one normally open and one nor- 
mally closed contact shall be provided for electric levers 
as follows: 


The stick on these controllers shall be interrupted by the 
lever after it has passed the indicating point going normal. 
1924. 
20. Indication. 


(a) Levers used for electric indications, or for the con- 
trol of switches, derails, movable frogs, or apparatus re- 
quiring equivalent protective circuits, shall be provided 
with a device to insure the locking of the units in a po- 
sition corresponding to the position of the lever before 
the mechanical locking is released, also a device to pre- 
vent the movement of the lever from the full normal or 
reverse position when the protecting track circuit is 
occupied. 1924. 

(b) Levers for the control of signals shall be equipped 
with devices to prevent the release of the mechanical 
locking until the signals directly or indirectly controlled 
have assumed their normal position. . 1924. 

(c) Indication locks shall be arranged to check the 
movement of levers at their indicating points, and lock 
plunger or latch shall be forced to locked position 
mechanically. 1924. 


21. Detector locking. 


(a) Levers used for electric indication or the control 
of switches, derails, movable frogs, or apparatus requiring 
the equivalent in protective circuits, shall be provided 
with a normally open latch circuit controller for detector 
lock circuits. *R-21-a. 1924. 

(b) Electric detector locks shall be arranged to lock 
the electric levers within 14 deg., as a maximum, of the 
normal and reverse positions and at midstroke. Lock 
plunger or latch shall be forced to the locked position 
mechanically for the normal and reverse positions. 


1924. 





*Section 13224. Alternate requisites. 
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22. Lever light indicators. 
(a) Lever light indicators shall be provided for electric 
levers as follows: 


1924. 
(b) Lever light indicators shall be located in front of 
the machine immediately below the electric levers. 


1924. 
(c) Electric lamps for lever light indicators shall be 
{ carbon 
1 ere \ filament for normal operation at .....:..... 
( direct | 
OILS. sia. SS eecutrent; with fee aaeeen, 2.5. base and 
es aa % hye & bulb. 1924. 


23. Contacts. 

(a) Contact springs shall be made of highly non-cor- 
rosive material of sufficient strength and current capacity 
to satisfactorily operate in connection with the circuits 
used. 1924. 


24. Time releases. 


(a) Automatic time release ............ type pro- 
Ore aes Oy seconds retardation in lever move- 
ment, shall be provided for in the following levers: 

Re eee ke uo eresial shes aU elas 2 oe aes 
Oo + te epee. 2 
1924. 


25. Paint and painting. 
(a) Machine shall be painted in accordance with A.R.A. 
Signal Section Specification 12022. 1924. 


26. Material and workmanship. 
(a) Material and workmanship shall be first-class in 
every respect. (S:9.5-a.). ‘IOI: 


27. Inspection. 
(a) Purchaser may inspect the material at all stages of 
manufacture. (S.S. 6-a.) I9gI9. 
(b) Purchaser may inspect the completed product to 
determine that the requirements of this specification have 
been met. (S.S. 6-b.) rIgI9. 
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27. 


28. 


29. 


30. 


ST. 


Inspection.—Continued. 


Tests. 


Packing. 


(c) If the material has not been accepted at point of 
production and if, upon arrival at destination, it does not 
meet the requirements of this specification, it may be re- 
jected, and Contractor, upon request, shall advise the Pur- 
chaser what disposition is to be made of the defective 
material. The Contractor shall pay all freight charges. 

(S.S. 6-c.) 1919. 

(d) If Purchaser is to make inspection at point of pro- 

duction, it shall be so stated. (S.S. 6-d.) 1917. 


(a) Tests may be made at point of production, or on 
samples submitted, and may also be made at destination. 
(S.S. 7-a.) Ig19. 
(b) Contractor shall give the Purchaser sufficient notice 
of time when material will be ready for testing. 
(S.S. 7-b.) 1919. 
(c) Contractor shall provide at point of production, 


apparatus and labor for making the required tests under 


supervision of the Purchaser. (S.S. 7-c.) 1919. 
(a) Material shall be so prepared as to permit con- 

venient handling and to protect against loss or damage 

during shipment. (S.S. 8-a.) 19109. 


Marking. 


(a) Purchaser’s order, requisition and package number, 
name of Consignor, and name and address of Consignee, 
shall be plainly marked on outside of package. 

' (SS. 9-a.) 979. 

(b) Detail list of loose pieces, containers and their con- 
tents shall be furnished for each shipment. Where car- 


load shipments are made, routing and car identification - 


shall be shown. (S.S. 9-b.) Igig. 
(c) Where car-load shipments are made, name and ad- 
dress of Consignee may be omitted. (S.S. g-c.) Ig19. 


Warranty. 


(a) Contractor shall warrant the material covered by 
this specification to be free from defects in material and 
workmanship under ordinary use and service, his obliga- 
tion under this warranty being limited to making at point 
of production, any part or parts to replace those which 
shall be found defective within one year after shipment 
to the Purchaser. This warranty shall not apply to any 
apparatus which shall have been repaired or altered in any 


‘way by anyone other than the Manufacturer thereof, so 
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3i-a. Warranty.—Continued. 
as to, in the Contractor’s judgment, affect its proper 
functioning or reliability nor which has been subject to 
misuse, negligence or accident. (S.S. ro-a.) rIgIg. 


13224. Alternate requisites. 


R-4-e. 
Pee SOltseshaliehave®.. ../....0enee thread. 
Prescrews shall havev.../%. 02.) see thread. 
Sh 6S dS ha Fe Sp a 1924 
R-4-f 
Nuts, bolts and cap screw heads shall be ............. 
1924. 
R-12-h. 
Spare levers shall be furnished, equipped as follows: 
Peay Marais Polis os sy, vi xis.» «1 & of sa eae a Vala 
RT TAN ates diay WIP oie ag) «alu Tad UR a ea ecaae 9 a8 
mae ME A te eg ks "5 a, 'oo >. 0 fad Gat RR PE Ca OME acca 
Te ne Ie eee. he ree nee 
1924. 
R-13-w. 


One locking shaft and one longitudinal locking bar for 
the full length of the machine shall be provided for the 
following spare lever space: 


Wa eneebitd d eho 6 @ 66 65 6G) gb of @ 4.6 0 C10 ie 1 me Wee Pe eo 6 0 6 & 6h « 


1924. 
R-15-a. 
aa machine case shall have: 
. Enamel ) 
C4 seein! s finish and be equipped with (...... ) 
eee cl J 
locks. 1924 
R-16-a 


Electrical apparatus assembled shall withstand, for 
one minute, an insulation test at place of manufacture of 
Bee tee ei Sh volts a.c. between all parts of electric cir- 
cuits and other metallic parts insulated therefrom. 
1924. 
R-17-a. 
Insulation of coils and windings shall be: 
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13224. Alternate requisites.—Continued. 


R-2I-a. 
Levers: NOS;.. «400 shall not be provided with 
normally open latch circuit controller for detector lock 
circuit. 1924. 


Action Recommended. 
Discussion. 


COMMITTEE IV.—DIRECT CURRENT AUTOMATIC 
BLOCK SIGNALING.* 


Personnel. 
A. R. Fugina, Chairman; 
E. N. Fox, Vice-Chairman; 
R. E. Green, Vice-Chairman; 


C. M. Acker, C. E. Hartvig, 
M. A. Baird, G. A. Motry, 
J. H. Butridge, R. M. Phinney, 
Dwight Byers, A. Reilly, 
Ger. Caley, D. S. Rice, 
L. E. Carpenter, A. A. Stueber, 
A. M. Gilbert, RES: Lucier, 
J. B. Weigel. 


Signal Section, A. R. A.: 


The following outline of work has been assigned: 

1. Report on necessary modification of direct current track cir- 
cuits in detail or in principle to insure reliable protection of motor 
busses and motor cars. 

2. Report on the best method of installing track circuits, including 
type and arrangement of primary and storage batteries, relays, and 
bonding, with recommendations as to means of reducing ballast 
leakage. 


The committee submits for consideration at the Stated meeting, 
reports on the following subjects: 
2. Instructions for making train shunt resistance tests. 
Instructions for testing resistance of switch circuit controller, 
shunting circuits and contacts. 
Report on maximum resistance for switch circuit controllers, 
shunting circuits and contacts. 
Revision of R.S.A. Specification 6318. 
Report on treatment of ties. 


*It is suggested that criticisms of this committee’s report be sub- 
mitted in writing to the chairman of the committee at least one week 
prior to the first session of the November meeting. 


Pe 
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Explanatory. 


Under assignment 1 the committee is endeavoring to obtain train 
shunt resistance data for motor busses and motor cars, and those 
roads which operate such equipment in track circuit territory will 
greatly oblige the committee if they will assist by making for and 
submitting to the committee train shunt resistance tests for such 
equipment in accordance with the instructions submitted in this 
report. 

If Specification 6324 is acted upon favorably, it will supersede 
Specification 6318 now in the Manual. 


Under assignment 2 the committee presented to the March, 1923, 
Annual meeting, as information, instructions for making train shunt 
resistance tests, form for record of tests of train shunt resistance, 
instructions for testing resistance of switch circuit controller shunt- 
ing circuits and contacts, and form for record of tests of resistance 
of switch circuit controller, shunting circuits and contacts. After 
members of the committee made actual tests, it was found that these 
instructions and forms should be revised, and this has been done, the 
revision embracing the suggestions made at the March meeting. 


INSTRUCTIONS FOR MAKING TRAIN SHUNT 
RESISTANCE TESTS. 
1924. 

1. Meters shall be accurate to within one per cent. of full scale 
values at any part of scale. 

2. It is recommended that range of ammeter be 0-15 amperes. 

3. It is recommended that range of voltmeter be o0-0.15 volts and 
0-1.5 volts. 

4. Current and voltage readings shall be taken simultaneously and 
results recorded on A.R.A. Signal Section Form 20. 

5. Open circuit test shall be made with track section unoccupied, 
relay and battery leads disconnected. 

6. Tests for resistance of train shunt shall be made with no shunt 
on the track section other than by equipment being tested. 

7. Tests for resistance of standing equipment shall be made when 
the equipment is located at the point where test set is connected 
to rails. 

8. Tests for resistance of moving equipment shall be made when 
the equipment is passing the point where test set is connected to 
rails. 

9. Bonds on rail joints under equipment being tested shall be in 
good condition. 


Action Recommended. 
Approval for presentation at-the Annual meeting. 
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(Size of this form shall be 81%” x 12”.) 
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INSTRUCTIONS FOR TESTING RESISTANCE OF SWITCH 
CIRCUIT CONTROLLER SHUNTING CIRCUITS 
AND CONTACTS. 


1924. 

1. Meters shall be accurate to within one per cent. of full scale 
values at any part of scale. 

2. It is recommended that range of ammeter be o-15 amperes. 

3. It is recommended that range of voltmeter be o-.15 volts and 
0-1.5 volts. 

4. Current and voltage readings should be taken simultaneously 
and results recorded on A.R.A. Signal Section Form 2r. 

5. Readings are to be taken after contact has been closed by oper- 
ating the controller lever, without any change in service conditions 
of contacts. 

6. To test single contact or contacts in multiple, disconnect wire 
from one rail to binding post. 

7- Total resistance of ammeter and leads should be approximately 
.I ohm. . 

8. Use the same meter scales for tests on various controllers. 

g. Contact numbers to start from left side of controller when 
facing terminal board. 

to. Controllers to be numbered, starting at first switch from signal 
protecting movements over track in which switch is located. Num- 
ber of controller on side track end of crossover switch to be prefixed 
with “X”’. 


SIDING X-331\-5 X-33I-| 


| MAIN TRACK Noora 33g 8 


MAIN TRACK 
MAIN TRACK 


SIDING 





~x-33e1 


METHOD OF CONTROLLER NUMBERING 


Action Recommended. 
Approval for presentation at the Annual meeting. 
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MAXIMUM RESISTANCE FOR SWITCH CIRCUIT 
CONTROLLERS, SHUNTING CIRCUITS 
AND CONTACTS. 


Explanatory. 


The committee has reports of 66 tests made on the resistance of 1 
contact, including resistance between contact springs closed and be- 
tween contact springs and binding posts. 


Summary of Results of Tests: 


Number of Maximum Minimum Average 
Tests Resistance Resistance Resistance 
66 .0387 ohm .0005 ohm .005 ohm 


Of the 66 tests made there were 8 contacts having a resistance 
greater than .ot ohm. The excessive resistance of these 8 contacts 
were due to corrosion between the binding post and contact spring 
and were eliminated in determining the recommended resistance of 
the shunting circuit. 


Summary of Results of Tests Eliminating the Eight Contacts 


Having Resistance above .or ohm: 


Number of Maximum Minimum Average 
Tests Resistance Resistance Resistance 
58 .or ohm .0005 ohm .0037 ohm 


The committee recommends the following: 


MAXIMUM RESISTANCE FOR SWITCH CIRCUIT 
CONTROLLERS, SHUNTING CIRCUITS 
AND CONTACTS. 
1924. 
MPMIPesistance Of ONE CONTAC . . . 6 cose lees c cree dimuon ve eee .ol ohm 


Total resistance of wire leads from contact to rails where 
two No. 9 A.W.G. solid copper conductors are used in 


each rail and the length of the circuit is 46 ft........... .or8 ohm 
UNE POT Eo ee Tit 2s. . ie NRT IR Ne das. «Salas whee ss .028 ohm 
mecommended maximum. resistance. 0.0.6.5... 2c eee ees .03 ohm 


Action Recommended. 
Approval for presentation at the Annual meeting. 
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A.R.A. SIGNAL SECTION SPECIFICATION 6324, 


DIRECT CURRENT AUTOMATIC BLOCK SIGNALS— 
LOW VOLTAGE. 


1. Purpose. 


(a) The purpose of this specification is to provide for 
a direct current automatic block signal system. 
(S.S. 1-a.) IgIg. 
(b) This specification describes the materials to be fur-, 
nished, work to be performed and method of construc- 
tion for a complete installation in every detail, in strict 
accordance with the drawings and specifications men- 
tioned herein, and such instructions as may, from time to 
time, be given by the Purchaser, and it is hereby under- 
stood that the Contractor agrees to furnish any and 
everything obviously necessary for such complete in- 
‘stallation, except that specifically stated as being fur- 
nished by the Purchaser. 1924. 
(c) Where blanks have not been filled, or where an 
option is permitted and no preference stated, the Con- 
tractor’s recommended practice shall be followed. 
(S.S. 4-b.) Ig19. 
2. Details of work. 
(a) Details of work are to be as herein described. 
1924. 
(b) The system of work will include the following 
features: 
single track. 
1. Miles of tracks to be signaled { double track. 


2. Power supply for signal system ........ volts’ 
3 ee cycies:4 lez. @ piases 
3. Source from which power is obtained ........ 
4. Overhead or underground distribution, open 
wires or cables ..2)..00 0200900 See 
5. Pole line or conduit available for signal trans- 
mission line and low voltage control wires ......... 
6.. Number and’ type of signals 205.09) 
7. Method of train operation at sidings ......... 
8; System: of signal control’. ors eee 
9. Protection of switching moves ............... 
to. Kind and condition-of -ballast). .. 2. eee 
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2. Details of work.—Continued. . 
11, Use of signal transmission line for other pur- 

poses than signaling 

12. 


6 eye +e) eka re) hemes ae ee eee et oe ele 8) © eye wale” 6 
are hss Se RAR See Ree 86 6. ©0810 o Ne Sees eee ee en Laivatcei a) 6 o) 6 6) a euiel, 6 fe. %e.>& © 
Cee fe ek sew SUR e ee AS, Se, Ota, bm. sine |G, &) OSS) Gis Mel Sure? $158) 8 bole, oc. eke eles a «jae 


ie ee ee. OM Re ee) 6 6) 8! 8, Sie Se, 1 Mtialve lel Wew le eee sia, waa, (sl bie 0) .e ee dwet-enl bi one 


_3. Detail and unit specifications. 


(a) Specifications referred to herein form an essential 
part hereof. 1924. 
4. Drawings. 

(a) Purchaser’s drawings form an essential part of this 
specification, and should contain the following informa- 
tion: 

I. Station maps drawn to scale showing track ar- 
rangement and surroundings, pole line or other sup- 
ports for line wires or aerial cables, approximate 
number of poles per mile, approximate average dis- 
tance of nearest pole from each signal or relay box 
to which line wire connections are required, nota- 
tions showing the sections of rail and drilling of rail 
RGINTHMIEN OAL Sd ie fas , datetime. sss. 

2. Track and signal plan drawn to scale showing 
tracks with grades and alignment; interlocking sta- 
tions; existing and proposed signals designating type, 
numbers, and operating characteristics; existing and 
proposed switches, derails and movable frogs, desig- 
nating their normal position and whether interlocked 
or non-interlocked; power stations; steam and elec- 
tric railway crossings; highway crossings; highway 
crossing signals, and such other information as is de- 


Bien e eNO ee 1. POE 11a a a 
3. Circuit plans for all existing installations in the 
ferritory.to be signaled. =No:a.... «6. , dated 


“eee ee ee ee wo oe 


4. Plans showing location of battery housing, junc- 
sOUspOSts wand relay Jocations,..No....<..<i..<s. : 
ob tie Os GR oan 

5. Plans showing typical circuits for the control of 
power-operated signals, switch indicators, siding 
crossovers, highway crossing signals, train order 
signals, and other devices. No. ............ , dated 
. 6. Such standards and other drawings as the Pur- 
Chaser’ desirés ‘to furnish. “No. ....3%...... , dated 


sige sere ghey Wicd 1924. 
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4. Drawings.—Continued. 
(b) Contractor’s drawings: 
1. The Contractor shall furnish, with his proposal, 
drawings or catalogue references for the apparatus 
he proposes to furnish, which is not covered by the 


drawings furnished by the Purchaser. No. ......... P 
dated), cee ok ene 
2.4 Withinn ce ee days after the award of the 


contract, and before the work is begun, the Con- 
tractor shall furnish for the approval of the Pur- 
chaser, the drawings specified herein. 

aS Within teers days after receipt of the 
drawings, the Purchaser will indicate any corrections 
that may be necessary, or signify his approval. 

4. The Contractor shall be responsible for the cor- 
rectness of all drawings furnished by him, although 
the drawings may have been approved by the Pur- 
chaser. 

5. Any work done prior to the approval of the Con- 
tractor’s drawings will be done at the Contractor’s 
risk. 

6. After completion of contract, the Contractor 
shall furnish to the Purchaser corrected tracings or 
vandyke prints of all drawings furnished by him. 


1924. 
(c) No change shall be made in any approved drawing 
without the written consent of the Purchaser. 1924. 


(d) After the contract is awarded, each party shall fur- 
nish to the other necessary prints of his approved draw- 
ings. 1924. 
5. Proposals. 
(a) With his proposal the Contractor shall submit 
supplemental specifications, stating his interpretation of 
the specification requirements. 1924. 
(b) The proposal shall be for an installation meeting the , 
requirements of this specification; however, if a bidder 
wishes to vary from this specification, or drawings, an 
alternative proposal may be submitted. Full information 
shall be furnished with the alternative proposal to show 
wherein the requirements of this specification are varied 
from. 1924. 
6. Contract. 
(a) As soon as practicable after the award is made, 
» Ae Oe oak copies of the contract in accordance with 
the accompanying form, will be presented to the Con- 
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6. Contract.—Continued. 
tractor for signature, after which all copies will be signed 
by the Purchaser and two will be returned to the Con- 
tractor. 1924. 


7. Changes and additions. 
(a) Changes and additions, as provided for in the con- 
tract, shall be made in accordance with this specification. 
1924. 
(b) Additional work within the scope of the contract 
shall be done on the basis of the unit prices as stated in 
the contract. 1924. 


8. Material and workmanship. 
(a) Material and workmanship shall be first-class in 
every respect. (S.S. 5-a.) IgIr. 


g. Furnished by the Purchaser. 

(a) The Purchaser will furnish material and labor, or 
both, on items as indicated below, subject to the inspec- 
tion of the Contractor, who shall state any objections 
thereto before starting his part of the work. After rectifi- 
cation by the Purchaser of any defects reported, the Con- 
tractor shall assume full responsibility for the proper 
functioning of the installation. The intent of this sec- 
tion is to bar any claim by the Contractor that the work 
done by the Purchaser has not been performed in such 
manner as to enable him to fulfill all of the provisions of 
the contract. 1924. 

(b) The Purchaser will furnish material and labor, as 
indicated by “yes” or “no”: 


Items Material Labor 
1. Ties for support of ap- 
RASA C1TS) oboe hat ohl MEME i ss oie coca Swe te o> 
2. Move ties as may be 
TROCESEATY (i. Food ES yes alae be ated Mig ces 
3. Move switch and tie- 
rods as may be neces- 
CT 4 Oa etn, ets fe ON eo eae pe 
Me AibinSUlatiOns MaebMee Ghee Pie fo. lh cccs es ashes as 
Bridce: itsulatian sere = eee eo eck see es 
Switch-rodHnsulacionsuuee. Aes oe ae ane 
HGcTOd INSUlLAtLCHAO ec kak Sek ae 
Pe litsplatéexinStianousias abc 37 onsale 
ee Sand, Stone: ANGFCEMICN ES 1G ties. Nien 2! So. cio ose os 
. Necessary grading and 
drainag 6. Men aie PON ee gate? iy ted os 


00 MIAN A 
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g-b. Furnished by the Purchaser.—Continued. 


Il. 
I2. 


13), 


14. 
15. 
16. 


a7 
18. 


IQ. 


20. 


21. 


22. 


23. 


24. 


ane 
26. 


27. 


28. 
29. 
30. 


Excavation of solid”*rock “~~. eee 
Poles for line: wire §. «. %.. oneal ee 


Crossarms, pins, insula- 
tors and fittings oe eee Lok! Se mare 9 


Line wire 4 
Battery wells.» ss)... 0) 
Signal. -bridges+o.. |aqol hile ae 
Aerial: cable 8)" °° 1h) Soe 
Submarine'cable © "77 S00 a oe 


Apply necessary attach- 
ments to signal ap- 
paratus.in service -’ 922) 4) see 


Make necessary altera- 
tions in any part of 
existing structures or 
apparatus -ciopiine> ses a eee ‘ 


Unload and properly 
house material that ar- 
rives on the ground 
before the Contractor’s 
force; this work to be 
done under the super- 
vision of the Con- 
tractor’s representa- 
tive 7S. QU Ace Pi aa 


Distribute material 4° ~*) V2 a eee 


Obtain necessary permits 
from Federal, State and 
Municipal authorities ....... foe 


Tools, fixtures for build- 
ings and supplies re- 
quired for the mainte- 
nance of the plant ~~". 32 2.0. 


Number plates, 0°), 4¢.)....2 (ee 
Foundation. bolts: \ joss.» . < sme ee 


Buildings. Plan ..... 
Gate oi ded ahtscals Ate ah es yp 


68 6 « © O60 0 oe & Ble ake 6 16 Aes Bla fo 8 8 O 6s els We) oe ee eee ee 
0 6 oS 8 0,6 © 6 4 816.650 2 0) oo te ow Pi ee ele © «a 6s 6 a 7 ee) Seeee eee 


oe © lw © 6 © 2 @ 6 @ Pies © © 6 « @ete @ 6 Le bar's «2 ee ee) 2 ere ene eee Te 
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Io. 


Il. 


I2. 


13. 


14. 


ts 


Inspection of material. 


(a) Material at any time before installation shall be 
subject to the inspection of the Purchaser’s accredited 
representative. 1924. 


Shipment of material. 


(a) Material shall be shipped to .......... , care of 
a ee , marked for’... ....-2.3..° Material shipped 
arom Contractors tactory at’. 7. .2.5 . ean. shall be shipped 
VIROS et, eee and” thence vider. to destina- 
tion. CGrreyis1-a,) “191i. 
Transportation. 
The Purch wie furnish 
(a) e Purchaser wilt wae urnish transporta- 
tion tor men, necessary for the installation, over the fol- 
a Ra IIE OY Eels So Naar aE eC oul VR A a ee 
(Get 12-4.) 1915 
( will ) k i 
(b) The Purchaser ) will not ( furnish transporta- 
tion for tools and material, necessary for the installation, 
DUET ANGELO MO WINOMUNER!..../) . Ho esmaRreMNe sic cs Geet eee 
CGiPead-b.). 1915. 
Seen ehecer he oe furni 
(c) e Purchaser ) will not ( urnish work train 
service. | 1924. 
Supervision. 
(a) The installation shall be made under supervision 
of the Purchaser’s accredited representative. 1924. 
Inspection of installation. 


(a) The Contractor shall advise the Purchaser ........ 
days in advance of the time the installation will be com- 
pleted and ready for final inspection. The Purchaser will 


make inspection and tests within ............ days after 
the completion of the work. (GEP.ir 4-28.) \I9Q15. 
Precautions, 


(a) The Contractor shall place sufficient and proper 
guards for the prevention of accidents, and shall put and 
maintain, at night, suitable and sufficient lights, as pre- 
scribed by the Purchaser. (G.P. 15-a.) IgI9. 
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15. Precautions.—Continued. 


(b) The Contractor shall do no work that may inter- 
fere with traffic until protection has been provided by the 
Purchaser. (G.P. 15-b.) ‘1911. 

(c) The Purchaser will promptly arrange to protect 
trafic upon request of the Contractor. 

(GPP 5c,) aaa 


16. Use of hand and other cars. 
(a) The use of the following cars will be permitted and 
the Purchaser’s regulations for their operation are made 
a part of this specification: 

Number Furnished by 
Motor cars 2... fied. ok . a 
Velocipede cars ..:......... 10s nnn eee 
Hand cars. 5.00 00. oe. es on ee 
Push cars’ wt 0960000557. oe 0 coer 

(G.P. 16-a.) Ig19. 

(b) When the Contractor is not permitted to use cars, 

the Purchaser will distribute material, under the super- 


vision of the Contractor’s representative. 
(G.P. 16-b.) 1916. 


ecg 


17. Tests. . 
(a) The Contractor shall make such tests as may be 
necessary to demonstrate, to the satisfaction of the Pur- 
chaser, that the apparatus, as installed, is in accordance 
with the requirements of the specifications and contract. 
The Contractor shall provide such instruments and ap- 
paratus as may be necessary for making the tests. The 
instruments and apparatus shall remain the property of 
the Contractor. (G.P. 17-a.) 1916. 


18. Placing in service. 

(a) After receipt of written authority from the Pur- 
chaser, the Contractor shall place the installation in ser- 
vice under the supervision of the Purchaser, and shall 
ee ee competent men on duty for ........... 
days thereafter. (G.P. 18-a.) IgIt. 

(b) The Purchaser will place the installation in ser- 
vice in the event that he does not authorize the Con- 
tractor to do so: within <7. .205. 78. >. days after the com- 
pletion of the work to the Purchaser’s satisfaction. 

(G.P. 18-b.) 1915. 

(c) Signal aspects shall be displayed or changed only 
as authorized by the Purchaser. (G.P. 18-c.) 1916. 
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19. 


20. 


21. 


22. 


30. 


at. 


32. 


50. 


Completion. 

(a) When the installation is completed, the apparatus 
and the surface of the ground which has been affected by 
the installation shall be left in a neat and clean condition. 

(G.P. 1g-a.) Igrt. 
Warranty. 

(a) The Contractor shall replace, at his own cost, any 
part or parts of the apparatus and material furnished by 
him which shall, within a period of one year from date of 
acceptance of the installation, fail to perform its proper 
function because of any defect in the design, construc- 
tion, application, or erection of such apparatus. 1924. 


Alternate requisites. 
(a) Alternate requisites section 6324 forms a part here- 


of. (S.S. 4-a.) 1922. 
Clearances. 
(a) Clearances shall conform to A.R.A. requirements. 
*R-22-a. 1924. 


General Electrical Requirements. 


Dielectric requirements. 
(a) Dielectric requirements shall be in accordance with 


A.R.A. Unit specifications. *R-30-a. 1924. 
Identification. 
(a) Magnet coils shall be plainly marked with their re- 
sistance and Manufacturer’s reference. 1924. 
Insulation. 


(a) Coils and windings shall be of cotton or silk- 
covered wire, of enameled wire, or as specified in section 
6324-R-32-a. Cotton or silk-covered wire coils and wind- 
ings shall be impregnated in accordance with A.R.A. Sig- 
nal Section Requisites for Impregnation Compound 
Treatment of Non-Oil-Proof Electrical Windings. En- 
ameling shall be in accordance with R.S.A. Specification 
4113. (G.E.R. 32-a.) 1924. 

(b) Material used for insulation shall be such as will 
not be injuriously affected by atmospheric conditions. 

(G.E.R. 32-b.) 1917. 


Detail Provisions. 


Buildings. 
(a) Buildings shall conform to Purchaser’s specifica- 
RLOMGMM es «st tees o OATCCMM SS sry oh its 1924. 
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54. Lighting. 
(a) Lighting shall conform to Purchaser’s specifica- 
tlONnS+4.3\ 3. eee “Oated tees or ae eee 1924. 
(b) Wiring, fixtures, accessories and installations for 
electric lighting shall be in accordance with the rules of 
the National Board of Fire Underwriters and the require- 


ments of the local authorities. 1924. 
60. Power supply. 
(a) The power plant shall consist of ............ to 
be furnished by ........... , and ‘installediby,ce 2ue aa 
1924. 


(b) Apparatus shall be so located as to be easily ac- 
cessible for operation, attention to bearings, adjusting 
and cleaning. 1924. 

(c) When internal combustion engines are used, the 
Contractor shall install muffler outside of buildings as ap- 
proved by the Purchaser. 1924. 

(d) Power plant equipment shall conform to the fol- 
ae specifications and drawings: 

. Gasoline Engines—R.S.A. Scecinca men ek ay 
2. Alternator—A.R.A. Signal Division Specifica- 
tion 7319. 
3. Switchboards—R.S.A. Specification 6217. 
4. Transformers—A.R.A. Signal Division Specifi- 
cation 8419. 
5: Motor Generators—Purchaser’s specifications 
BP lc & sss 213 ; dated were. Pies 
6. R.S.A. drawings: 
(a) 1174—Line Charging Panels. 
(b) 1240—Motor Panel. 
(c) 1243—Switchboard Supports. 
(d) 1379—Generator Charging Panel. 
(e) 1420—Circuits for Line Charging Panels. 
7. Rectifiers—R.S.A. 1242. *R-60-d-7. 1924. 
78. Power distribution. 

(a) The drop in voltage supply under normal con- 
ditions between the source of power supply and the far 
end of any feeder shall not exceed Io per cent., and shall 
not interfere with proper operation of the signals when 


power is restored to the line. ‘1924. 
(b) Power distribution circuits shall be ............ 

VOlES pte semen a. CYCIES.. Wf, Sn geht eek phase. 1924. 
(c) Power lines shall be sectionalized at each signal 

location. *R-78-c. 1924. 
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225. Insulation for pipe and switch fittings. 
(a) Insulation for pipe and switch fittings shall be in 
accordance with A.R.A. Signal Section Specification 1323 
and the following drawings: 
1. R.S.A. 1055—Switch Rod Insulation. 
2. R.S.A. 1094—One Inch Pipe Line Insulation. 
3. A.R.A. Sig. Sec. 1373—Gauge Plates—Insulated 


Butt Joint. 
4. A.R.A. Sig. Sec. 1454—Gauge Plate—Insulated 
Lap Joint. : 1924. 


261. Bolts, screws and washers. 
(a) Bolts and screws shall have U. S. standard threads, 


nuts and heads. *R-261-a. 1924. 
(b) Nuts and bolt heads shall be square. *R-261-b. 
1924. 
(c) Lag screws shall be standard with gimlet points 
and square heads. 1924. 
(d) Flat washers shall be standard cut. 1924. 
(e) Cast washers shall be in accordance with drawing 
1458. 1924. 
(£) Spring lock washers ‘shall be of ............ type. 
1924. 


(g) Lag screws shall be screwed, not driven, their en- 
tire length into holes previously filled with oil. These 
holes shall be bored small enough to provide full bearing 
for thread. 1924. 

(h) Washers shall be used under bolt heads and nuts 
where they come in contact with wood. 1924. 

(i) Spring lock washers shall be used under nuts where 
they come in contact with metal. 1924. 

270. Foundations. 
(a) Foundations shall be of concrete constructed in 


place. *R-270-a. 1924. 
(b) Foundations shall be rigid, level and in alignment. 
1924. 


(c) Foundations shall be set parallel to track except 
where alignment of apparatus requires otherwise. 1924. 
(d) Dimensions and elevations of concrete foundations 
shall conform to R.S.A. drawings or as specified in 
*R-270-d: 
I. 1105—Concrete Foundation for Channel Column 
Bracket Post. 
2. 1108—Concrete Foundation for Pipe Bracket 
Post. 
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270-d. Foundations.—Continued. 


3. 1259—Foundation for Ground Mast Bottom 
Mechanism Signals. 1924. 

(e) Dimensions for concrete foundations are indicated 

for level and solid ground. The Purchaser will decide 

when deviations from specified sizes are necessary. 

1916. 

(f) Concrete foundations shall stand until properly set 

before any apparatus is connected thereto or placed there- 


on. IQI5. 
(g) Foundations shall be so constructed that apparatus 
can be removed without disturbing them. IQI5. 


271. Foundation bolts. 
(a) Foundation bolts shall be in accordance with R.S.A. 
drawings or as specified in *R-271-a: 
1. 1105—Concrete Foundation for Channel Column 
Bracket Post. 
2. 1107—Foundation for Ground Mast Mechanical 


Signals. 

3. 1108—Concrete Foundation for Pipe Bracket 
Post. 

4. 1259—Foundation for Ground Mast Bottom 
Mechanism Signals. 1924. 


280. Cement concrete. 
(a) Cement concrete shall conform to R.S.A. Specifica- 
tiOmrid 11; 1924. 


400. Signals. 
(a) Signals shall berate’, 275) .249 type. Semaphore 


signals shall have an arm travel of ............ deg. in 
262 ree quadrant. 1924. 


(b) Signals shall conform to the following specifica- 
tions and drawings: 
1. Direct Current Motor Semaphore—R.S.A. 
Specification 2o11. 
2. Electric Color Light Signal—A.R.A. Signal Di- 
vision Specification 8019. 
3. Electric Position Light Signal—A:R.A. Signal 
Division Specification 8119. 
4. D.C. Motor Operated First Range Voltage 
High Signal Mechanism—A.R.A. 
Signal Division Specifictaion 
10020. 
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400-b. Signals.—Continued. 
5. 


6. 


Ff 


22. 


23: 
24. 


25 
26. 
au 


28. 
20, 
30. 
are 


32. 


R.S.A. 


R.S.A. 


> R.S.A. 
4 Raw: A; 


. R.S.A. 
. RS.A. 


R.S.A. 


. RS.A. 
Ne Se 


5 RermAls 
. R.S.A. 
. R.S.A. 
a hER AA. 


R.S.A. 
R.S.A. 


R.S.A. 
R.S.A. 


RSA. 
R.S.A. 
R.S.A. 
R.S.A. 
R.S.A. 
R.S.A. 
R.S.A. 


R.S.A. 


1030—Deck for Pipe and Channel 
Column Bracket Posts. 

1031—Pipe Bracket Post Head and 
Trunking Cap. 

1032—Channel Column Bracket Post. 

1033—Mounting for Bottom Mast Mech- 
anism Cases on Bracket Posts. 


. Drawing 1034—Base for Ground Signal Masts. 
. R.S.A. 
eh. OA: 


1035—Signal Masts. 

1036—Base for Bridge and Bracket 
Masts. 

1038—Base for Pipe Bracket Post. 

1039—Pipe Bracket Post. 

1040—Semaphore Spectacle—Design 
of ae 

1041—Semaphore Spectacle—Design 
Spe 

1049—Details and Assembly of Adjust- 
able Lamp Bracket. 

1050—Pinnacle. 

1052—Ladder Foundation. 

1083—“U” Bolt and Clamp. 

1ogo—Filler Block to Limit Travel of 
Signal Arms. 

togi—Filler Block to Limit Travel of 
Signal Arms. 

1092—Filler Block to Prevent Travel 
of Signal Arms. 

1093—Diagram of Spectacle Clearance. 

1178—Clamps for Base of Bridge and 
Bracket Masts. 

1179—Details and Assembly of Hand- 
rail for Bracket Post. 

1235—Semaphore Spectacle—Design 
now 

1238—Details and Assembly of Marker 
Lights. 

1362—Ladder Parts. 

1363—Ladder Hand-Rails. 

1364—Ladder Platforms. 

1365—Ladders for Ground Mast Sig- 
nals. 

1366—Ladders for Bracket Mast Sig- 
nals. 
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400-b. Signals.—Continued. 
33. R.S.A. 1371—Ladder Clamps and Stays. 
34. R.S.A. 1372—Ladders for Bracket Posts. 
35. R.S.A. 1387—Adapter-Base for Ground Mast 
Bottom Mechanism Signals. 
36. Drawing 1449—Base for 4 Inch Mast. 1924. 
(c) Signals shall be located preferably over, or upon 
the right of and adjoining, the track to which they refer. 
1916. 
(d) Signals shall be aligned to give the best view to 
approaching trains as determined by the Purchaser. 
1924. 
(e) Before any signals are erected, the Purchaser shall, 
in the presence of the Contractor’s representative, locate 
each signal. 1916. 
(f) Wood signal blades shall be in accordance with’ 
R.S.A. 1065. *R-400-f. 1924. 
(g) Steel signal blades shall be in accordance with 
Purchaser’s specification No. ........ , datedi= Seas. 


425. Roundels, lenses and glass slides. 
(a) Roundels, lenses and glass slides shall conform to 


R.S.A. Specification 6918 and drawing 1414. 1924. 
(b) The following sizes and colors shall be used: 
Diameter 
Color Inches 
I. Stop a she 
2. Caution Face sunroie ec 
3. Proceed 8 ee” Ta. Se 
4. Batk light* 3 0) ae 
1924. 
(c) Roundels shall be securely fastened in spectacles 
in a manner satisfactory to the Purchaser. 1916. 


430. Lamps. 


(a) Lamps shall be furnished as follows: 


i) Sites oil. ) 


[DDE ease electric \ 


(b) Oil lamps shall be in accordance with R.S.A. 1100 
and 1101. *R-430-b. IQI5. 


lamps. 1924. 


(c) Electric lamp cases shall be in accordance with 
R.S.A. 1222 and 1395. *R-430-c. 1924. 
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430. Lamps.—Continued. 
(d) Incandescent electric lamps shall conform to R.S.A. 
Specification 5115 and R.S.A. 1329. *R-430-d. 1924. 


500. Circuits. 
(a) Circuits shall conform to A.R.A. Signal Section 
Requisites for Direct Current Automatic Block Signaling 
Circuits. *R-500-a. 1924. 
502. Track circuits. . 
(a) Track circuits shall conform to A.R.A. Signal Sec- 
tion Requisites for Direct Current Automatic Block Sig- 
naling Circuits. *R-502-a. 1924. 


507. Signal lighting. 
(a) Method of signal lighting shall be ............... 


Sieh eiele wee eel nC 6 fel s On -6. € B.D.» 6 ©. 060 6 8 © © C4806 8 ee we 1@ © Oe & 6. © 6 6 61.0 © 6.0 © 


520. Wire. 
(a) Wire shall conform to following specifications or 
as specified in *R-520-a: 

1. Double Braided, Weatherproof Galvanized B.B. 
Line Wire—R.S.A. Specification 3212. 

2. Galvanized Messenger Wire—R.S.A. Specifica- 
tion 4714. 

3. Thirty Per Cent. Conductivity Hard Drawn Cop- 
per Clad Steel Line Wire—R.S.A. Specifica- 
tion 7118. 

4. Double Braided Weatherproof Hard Drawn Cop- 
per Line Wire—R.S.A. Specification 7218. _ 

5. Mineral Matter Rubber Compound Insulated 
Signal Wire for 660 Volts or Less—A.R.A. 
Signal Division Specification 11120. 1924. 


521. Size of conductors. 
(a) Wires shall be of the following sizes: 


Insulated or Use or 
Size Metal Bare Location 
se aL RTA RE ey San SUIS a 
9 ed eh ERE 00 OO) gS LOR re Ea 
eee es. .) ae ct EN te w= sae (2% ate ais 
1924. 
(b) Single conductor wire smaller than No. 14 A.W.G. 
shall not be used for exterior wiring. 1924. 


*Section 6324. Alternate requisites. 
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521. Size of conductors.—Continued. 
(c) Wire smaller than No. 16 A.W.G. shall not be used. 


1924. 
(d) Line wire smaller than the following sizes shall not 
be used: . 
No. 
1. Hard-drawn copper 10 A.W.G. 
2. Hard-drawn copper clad steel 12 A.W.G. 
3. Galvanized iron 9 B.W.G. 
1924. 


(e) Relay and battery leads to rails shall be not smaller 
than No. 10 A.W.G. copper wire or its equivalent. 1924. 
(f) Bridle or shunt connections to rails shall be not 
less than the equivalent of two No. 9 A.W.G. copper 
wires, connected in multiple. 1924. 
522. - Cable. 
(a) Cable shall conform to the following specifications 
or as specified in *R-522-a: 
1. Aerial Aluminum Cable Steel Reinforced— 
R.S.A. Specification 5416. 
2. Aerial Braided Cable for 660 Volts or Less— 
A.R.A. Signal Division Specification 8920. 
3. Rubber Insulated Armored Submarine Cable for 
660 Volts or Less—A.R.A. Signal: Division 
Specification 9020. 
4. Lead Covered Cable for 660 Volts or Less— 
A.R.A. Signal Division Specification 9120. 
5. Armored Submarine Cable for 2200 Volts— 
A.RA. Signal Division Specification 9220. 
6. Lead Covered Cable for 2200 Volts—A.R.A. Sig- 
nal Division Specification 9320. 


7. Underground Braided Cable for 660 Volts or 
Less—A.R.A. Signal Division Specification 


9420. 1924. 
(b) Cables shall be composed of conductors as follows: 
Type of Number of Size of Stranded or 
Cable Conductors Conductors Metal Solid 
1924. 
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526. Wiring. 
(a) Wires in trunking chases or conduits shall be laid 
loosely, without stretching or crowding, not more than 75 


per cent. of the space being used. 1924. 
(b) Not more than 2 wires shall be connected to one 
binding post or terminal screw. 1924. 
(c) Leads to movable instruments shall be of flexible 
wire. *R-526-c. 1924. 
(d) Eyelet terminals shall be used on flexible wire. 
Tips of eyelets shall be dipped in solder. 1924. 


(e) Wires for ground leads of lightning arresters shall 
be installed in accordance with R.S.A. Specification 6017. 


*R-526-e. 1924. 
(f) Bootleg connection to rail shall be of the following 
type? Drawing...........%.,. , Gatedeesememe se... 1924. 


527. Common return. 
(a) Length of common return shall not exceed 6 miles. 
*R-527-a. 1924. 
(b) Common return shall be sectionalized at locations 
wherever possible, without overlapping or use of ad- 
ditional instruments. 1924. 


(c) Where common return is used, it shall be available 
for test at each line break location. *R-527-c. 1924. 


(d) All connections to common return, except line 
taps, shall be made in terminal boxes. 1924. 


528. Joints in wires. 


(a) Joints or breaks shall not be made in wires other 
than open line wires except by permission of the Pur- 


chaser. 1924. 
(b) Joints shall be located where accessible for in- 
spection. 1924. 


(c) Method of making joints shall conform to A.R.A. 
Signal Division Specification 11020, and the following 
drawings: fe 

1. Drawing 1405—Weatherproof Insulated Iron 
Line Wire Joint. 

2. Drawing 1406—Rubber Insulated Solid Copper 
Wire Joint. 

3. Drawing 1407—Weatherproof Copper’ Line 
Wire Sleeve Type Joint. 

4. Drawing 1408—Stranded Wire Joint. 1924. 
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Fuses. 
(a) Fuses shall be in accordance with R.S.A. Specifica- 
tion 3813, A.R.A. Signal Division Specification 9620, and 


R.S.A. 1309. 1924. 
(b) Fuses shall be: 
Type Voltage Capacity 

Ta oie nis ojo dpennis isle setet mae aise Sandee, Sgnpene gia 

Ze saw cw die dialed vietdl idlels «ae 0 = w (een 

Be js ole wusle slefilela sige pid Ab olaje epee 9S ek Ann 
1924. 

(c) Fuse clips shall be mounted on an insulating base 
of fireproof material. 1924. 


(d) The necessary fuses to properly protect all ap- 
paratus and circuits shall be installed as shown on circuit 
plans. 1924. 

Tagging. 
(a) Wire shall be identified by tagging as follows: 
1924. 

(b) Line wire shall be identified at dead ends and taps 
by non-corrosive metal tags nailed to crossarms below 
pins. *R-530-b. 1924. 

Wire terminals. 

(a) Terminals for wire and cable conductors shall be 
in accordance with R.§S.A. 1056, and shall be installed in 
an accessible position and neatly arranged on terminal 


boards in housings. 1924. 
Petroleum asphaltum. 
(a))2:,:. Seaaeee wires shall be installed in petroleum 
asphaltum. 1924. 


(b) Petroleum asphaltum when specified shall conform 
to and be installed in accordance with R.S.A. Specifica- 
tion 6117. 1924. 

(c) When wires are installed in petroleum asphaltum 
in trunking, they shall be loosely bound and so laid in the 
petroleum asphaltum as to be practically free of contact 

with walls of the trunking. 1924. 

(d) When petroleumasphaltum is used, terminal boxes, 
bootlegs, trunking and bootleg terminals shall be in ac- 
cordance with the following R.S.A. drawings or as speci- 
fied in *R-532-d: 


I. 1154—Terminal Box and Bootleg. 

2. 1155—Junction Box. 

3. 1156—Trunking. 

4. 1157—Bootleg Terminal. IQI5. 
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532. Petroleum asphaltum.—Continued. 


(e) Petroleum asphaltum shall have a temperature of 
not below 200 deg. F. nor above 250 deg. F. when poured 
into trunking. 1924. 


540. Rail bonds. 
(a) Type of rail bond shall be as follows: ........... 


1924. 
(b) No. 6 A.W.G. soft-drawn copper, No. 6 A.W.G. 
copper clad steel, and No. 8 B.W.G. galvanized E.B.B. 
bond wires, when used, must conform to the following 
specifications: 
1. Galvanized E.B.B. Bonding Wires—R.S.A. 
Specification 2211. 
2. Copper Clad Steel Bonding Wires—R.S.A. Speci- 
fication 7018. 
3. Copper Bond Wire—A.R.A. Signal Division 
Specification 10820. 1924. 
(c) Bonding shall be in accordance with Purchaser’s 
Deawin este. hdaesls os ss dated n.ccteee Pure Rail joints 
located in platforms or road crossings when bonded with 
wires specified in section b must have 4 wires per joint. 
1924. 
(d) Frogs shall be bonded so that the continuity of the 
track circuit will be broken when they are removed from 


the track. 1924. 
542. Channel pins. 
(a) Channel pins shall be of ............ type. 
1924. 
(b) Simplex channel pins shall conform to R.S.A. 
Specification 2312, and drawing 1086. 1924. 


(c) Channel pins shall be driven on same day holes are 
drilled and in same direction. Drilling shall be done from 


side of rail opposite to bond wires. 1924. 
(d) Bond wires shall be free and move with channel 
pins as they are being driven. 1924. 


550. Batteries. 
(a) Batteries shall conform to the following specifica- 
tions and drawings: 
1. Gravity Battery Coppers—R.S.A. Specification 
3313. 
2. Gravity Battery Zincs—R.S.A. Specification 
3413. 
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550. Batteries.—Continued. 


3. Electrolyte for Lead Type Storage Battery— 
R.S.A. Specification 4314. 
4. Nickel, Iron, Alkaline Storage Battery—R.S.A. 
Specification 4915. i 
5. Crystallized Copper Sulphate—R.S.A. Specifi- 
cation 5015. 
6. Composite Type Stationary Storage Battery 
for Signaling—R.S.A. Specification 5316. 
7. Pure Lead Type Stationary Storage Battery for 
Signaling—R.S.A. Specification 5817. 
8. Type “A” Caustic Soda Primary Cells and Re- 
newals—A.R.A. Signal Division Specifica- 
tion 8720. 
9. Lead Type Portable Storage Battery for Sig- 
naling—A.R.A. Signal Division Specification 
8820. 
10. Primary Battery Jar—A.R.A. Signal Section 
Specification 11321. 
11. Glass Battery Jar for Storage Cells—A.R.A. 
e Signal Section Specification 11722. 
12. Drawing 1053—Round Jars and Covers. 
13. R.S.A. 1087—Zinc. 
14. R.S.A. 1088—Coppers. 
15. Drawing 1224—Storage Battery Jars, Covers, 
Hold-downs and Sand Trays. 
16. R.S.A. 1241—Lead Elements. 
17. R.S.A. 1248—Portable Storage Battery. 
18. R.S.A. 1340—Storage Battery Connection Bolt. 
19. R.S.A. 1341—Storage Battery Separator. 
20. Drawing 1419—Rectangular Jars and Cover. 
1924. 
(b) Track batteries shall be of .....5.2.0.. type and 
Olen. isi. Cae capacity. 1916. 
(c) Line batteries shall be of ............ type and of 
A See a capacity. 1916. 
(d) Operating batteries shall be of ............ type 
Aid Ors, pret. oe PA: capacity. 1916. 


(e) Jars for caustic soda type of battery shall be 


... Shape heat-resisting glass. *R-550-e. 


1924. 
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600. Relays. 


Rae Cee Bers Te, oe) era eee). e816 eS) ON Oe) 8 6 8 Lee Bi a 60) a Ue a) a) 8 © 6 6 16 a 6 6 Oe 6 88 8 8 8 eee 


1924. 
(b) D.C. neutral relays shall conform to A.R.A. Signal 
Division Specification 10520. 1924. 


610. Circuit controllers. 


(a) Switch circuit controllers shall conform to A.R.A. 
Signal Division Specification 9520. *R-610-a. 1924. | 
(b) Switch circuit controller connections shall be in 
accordance with R.S.A. 1223. *R-610-b. 1924. 
(c) Switch circuit controllers shall be connected to 
the normally closed point. 1924. 
(d) Switch circuit controllers for non-interlocked 
switches where shunt circuits are required shall have 2 
independent connections to the rails of each track circuit 
affected by the opening of the switch. The shunting con- 
tacts shall close and the shunting circuit become effective 
when the normally closed switch point is opened 3/16 in. 
from the closed position and the shunting circuit remain 
effective during the remainder of the throw of the switch. 


1924. 
(e) The resistance of the shunting circuit shall not 
exceed .o3 ohm. 1924. 


(f) When plunger lock, drawbridge, lever latch circuit 
controllers and circuit controllers for mechanically inter- 
locked signals are used, they shall be of the following 
LIS tel GORE ae aCe pees Oa Oa eo 


Rie cl el se Pie Tetae, Sol iS (oho ve) ee. 6 .6 sales) ile) Kile Wheel be. MEG s 6) «SF clhhe «eae © 6 8 e866 


615. Electric locks for hand-operated switches. 
(a) Electric locks shall conform to A.R.A. Signal Di- 
vision Specification 9820. *R-615-a. 1924. 


625. Switch indicators. 
(a) Switch indicators shall conform to R.S.A. Requi- 
Sites. *R-625-a. 1924. 


630. Annunciators, annunciator bells. 
(a) Annunciators shall be of the following type ...... 


aT BRUSTEE YG baiscade GD Ata Mee ieee ea. 1924. 
(b) Annunciator bells shall conform to R.S.A. Specifi- 
cation 3513. *R-630-b. 1924. 
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635. Lightning arresters. 
(a) Lightning arresters shall meet R.S.A. Requisites. 


1924. 
(b) Lightning arresters- of ©). 23. 722s design shall 
be used as shown on circuit drawings. 1924. 
(c) Vacuum gap lightning arresters shall conform to 
R.S.A. Specification 5215. 1924. 


(d) Lightning arrester grounds shall be in accordance 
with R.S.A. Specification 6017 and R.S.A. 1424. *R-635-d. 
1924. 
700. Trunking. 
(a) Trunking shall be of material and sizes as follows: 
Material Size 


1924. 

(b) Untreated wood trunking shall conform to R.S.A. 

Specification 5716 and drawings 1176 and 1177. *R-7o0o-b. 
1924. 

(c) Conevere trunking shall conform to A.R.A. Signal 

Section Specification 12422 and drawings 1452 and 1453. 


*R-700-C. 1924. 
(d) Installation of trunking shall be in accordance with 
Purchaser’s-/drawitesss-et. cere , dated’... 2... . eee 
1924. 


(e) Location of trunking and eta conditions shall de- 
termine height of trunking above ground. In general, 
where installed on road bed bottom, trunking shall be 1 
in. above ground and where under rails, top of capping 
1% in. below base of rail. 1924. 

(f) Trunking shall, where possible, be so installed 
that there will be sufficient slope for drainage. 1924. 

(g) Nails shall not be driven through the trunking 
from the inside of the groove, nor shall they be driven 
into the groove from the outside. IQII. 

(h) Inside corners of trunking at turns must be 
rounded to prevent injury to insulation on wires. 


1916. 
(1) Capping shall be securely fastened to trunking. as 
folldwst) oe. Lo. 8. a eR A 
hy ce ee ere ee ee 1924. 


*Section 6324. Alternate requisites. 
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703. Joints in wood trunking. 
(a) Joints in wood trunking shall be made in accord- 


ance with Purchaser’s drawings ................ dated 

Moe yak sislee Ss 1924. 
(b) Joints in separate parts of trunking shall be stag- 

gered at least 1 ft. 1924. 


. 705. Supports for wood trunking. 
(a) Supports for wood trunking shall be of material 
and sizes as follows: 
Materia) ' Sizes 


1924. 

(b) Stakes where used shall be of not less than 3 in. x 4 
in., or of equivalent circular section. When stakes of a 
greater length than 3 ft. 6 in., or a greater cross-section 
than 3 in. x 4 in. are necessary, information as to the 
number, length and cross-section will be furnished by the 


Purchaser. 1924. 
(c) Trunking above ground shall have supports placed 
not more than 5 ft. centers. 1924. 


(d) When trunking exceeds a width of 7 in., additional 

- supports shall be provided as follows: .................. 
1924. 

(e) Stakes shall be placed vertically and extend a suf- 

ficient distance into the ground to rigidly support the 
trunking to the satisfaction of the Purchaser. 1924. 

(f) A piece of capping 8 in. long and the width of 

trunking shall be placed between the trunking and each 


support. 1924. 
(g) Each joint in the bottom of the trunking shall have 
a support. 1924. 


(h) When trunking is extended across ditch or other 
depression necessitating a.span of more than 5 ft. it shall 
be reinforced by a piece of timber 4 in. x 6 in. in size, laid 
horizontally and with suitable supports under reinforcing 
piece. 1924. 

(i) Exposed trunking crossing under tracks containing 
other than track circuit wires, shall be protected by metal 
covering between rails. 1924. 


708. 


709. 


710. 


712; 
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Bootleg. 
(a) Trunking supporting wire connection to rail shall 
be in accordance with Purchaser’s drawing ............ ; 
datedis te wt arte 1924. 


Bootleg terminals. 


(a) Terminal wire connection to rail shall be in ac- 
cordance with Purchaser’s drawing ............ , dated 


Junction boxes. 
(a) Junction boxes shall be .... .. .. ee 


eseseevececec ee eC te en ee oe 8 6 & 6 ee © 0 688 ee 6 6 lf 6 8) 8 8) ee 6 eee ere ene eens & 


1924. 
Terminal boxes. 
(a) Terminal boxes shall be ...... 722i 
1924. 
Conduits. 
(a) Conduits. shall be ...... co. ..c)..5 -s ee 
1924. 
(b) Conduits shall conform to the following R.S.A. 


Specifications: 
1. Vitrified Clay Conduit—Specification 2412. 
2. Steel Pipe Conduit—Specification 3613. 
ey Wrought Iron Pipe Conduit—Specification 3713. 
4. Impregnated Fibre Conduit, for the Protection 
of Insulated Wires and Cables—Specification 
6418. 1924. 
(c) Installation shall conform to the following specifi- 
cations aes drawings: 
. Installation of a Vitrified Clay Conduit Syereres 
R. 8. A. Specification 4514. 
2. Installation of Fibre and Metal Conduit Systems 
—R.S.A. Specification 5516. 
3. R.S.A. Drawings: 
(a) 1331—Method of Laying Single and Sewer 
Pipe Duct. 
(b) 1332—Duct Reducers, Mandrels, Duct 
Plugs and Dowel Pins. 
(c) 1333—Manhole Frame and Cover. 
(d) 1334—Cable Hanger Sockets, Sewer Steps 
and Manhole Clevis. 
(e) 1335—Vitrified Clay Duct. 
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712-c. Conduits.—Continued. 

(f) 1336—Method of Laying Single and 

Multiple Duct. 

(g) 1337—Concrete Manhole. 

(h) 1338—Brick Manhole. 

(i) 1339—Manhole Frame and Cover. 

1924. 

713. Parkway cables. 


(a) Cables shall be laid in a trench not less than 2 ft. 
deep. *R-713-a. 1924. 
(b) Cables shall not be laid in cinders. 1924. 


714. Line material. 
(a) Line material shall conform to the following specifi- 
cations and drawings: . 
1. Wood Crossarms—R.S.A. Specification 2512. 
2. Crossarm Braces and Heel and Toe Bolts— 
R.S.A. Specification 2612. 
3. Steel Crossarm Pins—R.S.A. Specification 2712. 
4. Crossarm Through Bolts and Double Arm Bolts 
—R.S.A. Specification 2812. 
R.S.A. 1089—Cross Arms. 
R.S.A. 1165—Cross-Arm Standard Steel Pin. 
R.S.A. 1166—Cross-Arm Steel Terminal Pin. 
R.S.A. 1219—Cross-Arm Brace. 
. Drawing 1220—Crossarm Bolts—Galvanized. 
1924. 
(6) insulators shall be of .. 24a) ie TUDOR uuAs |. chow 
material. 1924. 


a 


715. Line construction. 

(a) Line construction shall conform to Purchaser’s 
Specifications: ¥i G2 2209.20. TU Aatedt earn La... , and com- 
ply with local requirements. : 1924. 

(b) Details of line construction shall conform to the 
following drawing: 

1. Drawing 1403—Branch Connection to Line Wire 
Double Crossarm Support. 

2. Drawing 1404—Branch Connection to Line Wire 
Single Crossarm Support. 

3. Drawing 1411—Branch Connection to Dead- 
Ended Line Wires Double Crossarm Support. 

AmPorchaser Sedrawinwsmrne. 3. nee. . ses , dated 

PTS SN *R-715-b. 1924. 


*Section 6324. Alternate requisites. 
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720. Instrument shelters. 
(a) Instrument shelters shall conform to the following 
drawings or as specified in *R-720-a: 
1. R.S.A. 1181—Cable Post Pinnacle and Cable 
Outlet. 
2. Drawing 1182—Relay Boxes—Sizes “A” and 
Die. 
3. Drawing 1183—Relay Box Details—Size “B”. 
4. Drawing 1184—Relay Box Details—Size “A”. 
5. R.S.A. 1185—Cable Posts and Relay Boxes. 
6. R.S.A. 1367—Relay Box Inlet Bracket. 
7. Drawing 1368—Relay Box Linings and Ter- 
: minal Boards. 
8. Drawing 1369—Relay Box Fittings. 
g. R.S.A. 1374—Relay Box and Cable Post Mount- 
ings. 1924. 
729. Battery housings. 
(a) Battery housings shall be of ............ type. 
1924. 
(b) Concrete battery box shall conform to A.R.A. Sig- 
nal Section Specification 11622, and drawing 1343. 1924. 
(c) Battery chutes shall conform to the following 
R.S.A. drawings: 
I. 1227—Battery Elevators. 
2. 1228—Details of Single Battery Chute. 
3. 1229—Details of Double Battery Chute. 
4. 1230—Assembly of Battery Chutes. 1924. 
735. Insulated rail joints. , 
(a). Insulated’ rail joints shall be ©. 3i-s7)esaee 
otstess e+ os ese Nia a sein b pilshals ee, 6 ater 9 case ann 1924. 
748. Insulating fibre. . 
(a) Insulating fibre shall conform to A.R.A. Signal Sec- 
tion Specification 1323. 1924. 
800. Paint and painting. 
(a) Paint and painting shall conform to A.R.A. Signal 
Section Specification 12022. *R-800-a. 1924. 
925. Padlocks. 
(a) -Padiocks and other locks shall be iy 2sue eee 
se silat ts’ <!a/ar guy, bo aco © oath ate POU dae eae ae Saat oe ne 1924. 
926. Number plates. 
(a) Number plates. shall be. .....2.... 0: cea ee 
i, fan ovid oben co oksy Wel Ga We =o ee clk tint nT Tt aoe 1924. 


*Section 6324. Alternate requisites. 
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6324. Alternate requisites. 


(a) Purchaser will fill in such items wherein he desires 
to deviate from the requirements of the specification. 


1924. 
R-22-a. 
SIearanCcesISURNUNEe 2. se RoRe awh Whines + Moe's eas pes 
1924. 
R-30-a. 
Dielectric requirements shall be ...................5. 
RM hs Ricswie rattan. he ves & cbhn atte ERO LAT Rat ne ek, +) LODGE. 
R-32-a. 
Coils and windings shall be 
Silk-covered wire impregnated. ) 
| enameled wire. L 
1924. 
R-60-d-7. 
Rectifiers shall conform to Purchaser’s specification 
Pete Nr. cA eager ee os PAL OMSAdh One ere oS. IQA4: 
R-78-c 
Power lines shall be sectionalized at ................. 
(ue gennse stag, eR ed er ee 1924. 
R-261-a 
Bolts and screws shall have ............ threads, nuts 
and heads. 1924. 
R-261-b. 
{ hexagonal. | 
Nuts and bolt heads shall be 
loan 1924. 
R-270-a. 
BoutcatiOns Stidll De CONStruCted ae. ceiewsic se ee Hele eae 
ah i Bei he nil ie EN eae ales ae ar 1924. 
R-270-d. 
Dimensions and elevations of concrete foundations 
shall be in accordance with drawing ............ , dated 
Le «yt FNOa care 1924. 
R-271-a. 
Foundation bolts shall be in accordance with drawing 
i eg erated 40 yaa | 1924. 
R-400-f 
De oomrsiomal a blades Shaliepe vas. fae sc ce ee ee eee 
PRSCEM OE Eee S Cc eS cee eae gee ee Ne bese 1924. 
R-430-b. 
RPitslattie Ball OC ce eee Ae Oot. UAT Gee Ha» 
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Alternate requisites.—Continued. 


R-430-c. 
Electric.lamp cases shall be .... 4... -::). asian een 
1924. 
R-430-d. 
Incandescent electric lamps shall be ...............<.. 
vide aie les o/b bal Shand aheeg ehh etven Ie tle. se aan 1924. 
R-500-a 


Circuits shall vary from A.R.A. Signal Section Requi- 
sites for Direct Current Automatic Block Signaling Cir- 
cuits, as. follows: 2... .'..< 06 0.000. o so ene een 


R-502-a. 
Track circuits shall vary from A.R.A. Signal Section 
Requisites for Direct Current Automatic Block Signaling 


Circuits, as: follows: ......./0. 400. 0. s)) pee 
R-520-a. 
Wire shall conform to specification .................. | 
dated °... She eee 1924. 
R-522-a. 
Cable shall conform to specification ............... a3 
dated ....1: 00) eens 1924. 
R-526-c 
Leads to movable instruments shall be ............... 
1924. 
R-526-e. 
Wires for ground leads of lightning arresters shall be 
installed as. follows: .......... 0.2. =cut 
1924. 
R-527-a. 
Length of common return shall not exceed ........... 
miles. 1924. 
R-527-c. 
Where common return is used, it shall be available for 
TESt ato. we de ewe wm sia ite ees = 5 oles eet ae 
1924. 
R-530-b. 
Line wire shall be identified at ................... by 
( fibre | . : 
/ era ( tags nailed to crossarms below pins. 


1924. 
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6324. Alternate requisites.—Continued. 


R-532-d. 
When petroleum asphaltum is used, terminal boxes, 
bootlegs, trunking and bootleg terminals shall be in ac- 


Corannice with) Grawinf . 2 ree eas 5 GENIC RR a ee ee 
1924. 
R-550-e. 
Jars for caustic soda type of battery shall be of ....... 
( non-heat-resisting glass. | 
shape { porcelain. L 
1924. 
R-610-a. 
Switch circuitreontrollers shall. bes Joa 2... os ce 
1924. 
R-610-b. 
Switch circuit controller connections shall be ........ 
1924. 
R-615-a. 
Perec ciceioGkeesiiall: DE... a. sae MAE Nu «eh soa fetes 
1924. 
R-625-a. 
Britensadicatorechall be.:s¢ oh meee we. oe Pad hawt. 
1924. 
R-630-b. : 
mammneiacor. Dells snall De’). om ap emeree. ce ce ed vee wes 
1924. 
R-635-d. 
Lightning’ arrester grounds shall be 70.2.0. 0050s... 
1924. 
R-700-b. 
lintreated. wood trunkingyshalisher.) oe fea ks oe os 
. 1924. 
R-700-c. 
ORCterentlunking Salle lem wes Gay ia a ks’. ac. asi a oor 


A see o ele 6s kw 8 a 66 6 0 86 SO nf © 6.0) 8) O78 6 8 8 ew ee 8 Ome 8 Be 6 eee ee 6 6s eS eS ee US 
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6324. Alternate requisites.—Continued. » 


R-713-a. 

Cable shall be laid in a trench not less than ........... 

ft. deep. 1924. 
R-715-b. 

Purchaser’s drawings ............ , dated “os yee : 
shall be substituted for A.R.A. Sig. Sec. 1403, 1404 and 
TAT. 1924. 

R-720-a. 


Instrument shelters shall be... 10.) Sue 


ete cece eceewa rca e se eee eC Gate egeeenepeses 08 6 6: © £ © SOUS Bee e ne Ser eee eres 


R-800-a. 


Action Recommended. 
Approval for presentation at the Annual meeting. 


AMERICAN WOOD PRESERVATIVE ASSOCIATION. 
TREATMENT OF TIES. 


L. E. Carpenter, Representative, 
G. A. Motry, Alternate. 


Conferee Carpenter has been instructed to communicate with the 
Secretary of the American Wood Preservative Association, asking 
‘in what manner he can be of assistance to them. 

Aside from this there is no progress to report. 


Action Recommended. 
Acceptance as information. 
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COMMITTEE I.—ECONOMICS OF RAILWAY SIGNALING.* 


Personnel. 
W. M. Post, Chairman; 
G. S. Pflasterer, Vice-Chairman; 


B. T. Anderson, E. B. DeMeritt, 
W. E. Boland, W. F. Follett, 
O. W. Brandt, H. F. Haag, 


B. J. Schwendt. 
. Signal Section, A. R. A.: 

The following outline of work has been assigned: 

1. Report on the economic value of railway signaling. 

The committee submits for consideration at the Stated meeting, 
reports on the following subjects: 

Economic value of operating remote switches. 

Savings effected by the use of power switch machines for the 
operation of remote switches as reported by railroads. 


ECONOMIC VALUE OF OPERATING REMOTE SWITCHES. 
1924. 

The economic value of operating outlying switches, such as at the 
end of double track or at the end of passing sidings, is dependent 
upon the cost of stopping and starting the trains that would other- 
wise pass over these switches without stopping were the switches 
properly set in anticipation of such trains. This cost must neces- 
sarily vary with different railroads, it being dependent upon the 
wages of men, the spirit of the personnel, local physical conditions 
and train schedules. 

The point where it becomes economically advantageous to operate 
a remotely located switch is that point where the cost of stopping 
and starting the traffic is sufficient to pay all of the fixed charges and 
the operating charges accruing from the installation of interlocking 
and signal equipment. 

To eliminate these stops, we have resource to signal equipment 
either manually or electrically operated. For a comparative study 
of the economic value of various schemes, we have prepared esti- 
mates coveing the first cost and the annual cost of five different 
schemes, namely: 

Scheme I: A facing switch 5000 feet from an existing station or 
other point of operation. The switch is to be hand operated by the 
train crew whenever the train is to be diverted from the normal 
route, Figure III, Scheme I. 





*It is suggested that criticisms of this committee’s report be sub- 
mitted in writing to the chairman of the committee at least one week 
prior to the first session of the November meeting. 

10 
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Scheme II: A facing switch 5000 feet from an existing station or 
other point of operation. A switch tender’s cabin located at the 
switch, telephone facilities between the station and the cabin, an 
electric distant signal, switch to be hand thrown by local switchmen, 
Figure III, Scheme II. 

Scheme III: A facing point switch 5000 feet from a station or 
other point of operation. A switch tender’s cabin located at the 
switch, telephone facilities between cabin and the station, electric 
distant signal, bolt locked two arm mechanical signal and approach 
indicator. Switch to be hand thrown by local switchmen, Figure III, 
Scheme ITI. 

Scheme IV: A facing point switch located 5000 feet from the 
station or other point of operation. A signal station, telephone facili- 
ties between the station and the signal station, mechanical interlock- 
ing plant, electric distant signal, approach indication for the facing 
point direction, operation by signalmen, Figure III, Scheme IV. 

Scheme V: A _ switch located 5000 feet from station or other 
point of operation, telephone facilities between the station and 
switch, switch and all signals to be electrically operated from station 
5000 feet distant. Approach indication both directions, approach and 
route locking, Figure III, Scheme V. 

The recapitulation of the totals of the detailed estimates, as tabu- 
lated below, indicate the relative first cost investment to the annual 
cost of each of the various schemes and from which, it will be noted, 
that the advisability of installing either schemes II, III, IV, or V, 
based upon the savings that would accrue from such investment, is 
entirely dependent upon the cost of opération under Scheme I. 


RECAPITULATION. 
Total First Cost Total Annual Cost 
Scheme.) . (asain Sea eee $7 300.00* 
Scheme II $ 1 806.00 5 467.34 
Scheme III 3 356.78 5 976.12 
Scheme IV 7 308.00 7 182.94 
Scheme V II I91.60 2 397.48 





*The amount varies with different railroads and also at different 
locations, but in most instances runs into thousands of dollars, de- 
pending upon local conditions and the amount of traffic. The esti- 
mated cost to stop a train to admit to or pass from a siding, accord- 
ing to a preliminary estimate of sub-committee on “Cost of Stopping 
Trains,” is $4.00 under steam operation. This is subject to revision 
but is considered conservative. Based on five trains per day, the 
total annual cost at $4.00 per stop eliminated would be $7,300.00. 

See page 157 for average train stops eliminated per day based on 
reports from various railroads. 
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APPENDIX. 

Basic figures used in estimates. 
Signal repairman, 8 hour day, @ $.72 per hour, $5.76. 
Signal repairman’s helper, 8 hour day @ $.47 per hour, $3.76. 
Lampman, 8 hour day, @ $.366 per hour, $2.94. 
Switchman, 8 hour day, @ $.55 per hour, $4.40. 
First trick operator, 8 hour day, @ $.59% per hour, $4.74. 
Second trick operator, 8 hour day, @ $.5814 per hour, $4.68. 
Third trick operator, 8 hour day, @ $.58% per hour, $4.68. 


Signal battery estimated to be renewed twice a year. 
Track battery estimated to be renewed twice a year. 
Insulated joints estimated to be renewed every two years. 
Signal oil estimated one quart per lamp per week. 
Kerosene for lighting purposes, one gallon per day. 


Signalman’s helper, one day for renewing signal and track battery. 


One half day a week on Schemes I and II. 
Signal repairman { One day a week on Schemes III and V. 
| One and one half days a week on Scheme IV. 


Coal, anthracite, average cost in Southern New England, $11.00 per 
ton. 


Taxes, 75% valuation at 25 mill rate average for Southern New Eng- 
land States. 


Insurance not calculated on account of the low value of the building 
structures. 


SCHEME I. 


FACING POINT SWITCH, HAND THROWN, OPERATED 
BY TRAINMEN. 


No investment for interlocking or signal equipment. 


The amount varies with different railroads and also at different 
locations but in most instances runs into thousands of dollars, de- 
pending upon local conditions and the amount of traffic. The esti- 
mated cost to stop a train to admit to or pass from a siding, accord- 
ing to a preliminary estimate of sub-committee on “Cost of Stopping 
Trains” is $4.00 under steam operation. This is subject to revision 
but is considered conservative. Based on five trains per day, the 
total annual cost at $4.00 per stop eliminated would be $7,300.00. 


See page 157 for average train stops eliminated per day based on 
reports from various railroads. 
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SCHEME II. 


FACING POINT SWITCH, HAND THROWN, OPERATED BY 
SWITCHMAN, ELECTRIC DISTANT SIGNAL. 


Estimate of Total First Cost. 
Switchman’s cabin, telephones, and electric distant signal. 


Major material items. 
4 insulated rail joints 
Telephones 
I 6’0” x 8’o” frame cabin with furniture, heating, lighting and 
accessories 
I I-arm electric ground signal complete 
1 D.C. track relay 
I cast iron battery chute 
1 16-cell concrete battery box 
18 cells 500 A.H. A.R.A. battery 
1 battery resistance unit 
1 shunt arrester 
1 relay case and attachments for pole 
115 ft. trunking and stakes 
300 ft. No. 10 A.W.G. wire, rubber covered 
I switch circuit controller, connecting rod lug and bolts 
5 signal padlocks 
3500 ft. bonding 


Accessories 
Material  ... ..003 dics Sterce eats cient see $ I 290.00 
Labor (40% cost of material) 27 32... 2 Ae 516.00 
Material and labor—total first cost.) 7.) .... >. . sae $1 806.00 
Estimate of Annual Cost. 
Interest on investment @ 6%. 7 .4..4. soc sans puu ss ne $ 108.36 
Depreciation on investment'@ 7%... ya. a ee 126.42 
Maintenance: 
Signal repairman, 26 days @ $5.76 per day............ 149.76 
Operation of apparatus: 
Signal repairmans helper, 3 days @ $3.76....... $ 11.28 
Lampman, 26 days @ $2.94 per day............. 76.44 
36 battery renewals @ $1.15 each.............. 41.40 
2 insulated joint renewals @ $4.00 each........ 8.00 
Signa lgoyl ogres cies cs pan> « hay bt, = oa eee ee ee 2.56 
Misceéllan enusie: mas -f.0 405) ech pp veda dees ie ae 25-00 





164.68 


Carried?forwardis 15. .'. +. ss veukied oie s Gl nn $ 549.22 
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Estimate of Annual Cost.—Continued. 


Train operation: 


oeOUent ceomwyard, ) i. Sle ta lay ae ee Pet oh $ 549.22 

3 switchmen @ $4.40 each per day................0005- 4 818.00 

Cabin heating, 5 tons coal @$11.00 per ton............ 55-00 

RUMP SRIMET LENE AIYO ate ge Crash as: «ae We rh IO PCL. BG 13.68 

ees an iil) tax.one75 70 valuation... < fentes Hl O20 31.44 

MMMMIIAL COSC ere. celui wis's & s/n 5.6 teh ae Oe Ale te Pohe s $5 467.34 
SCHEME III. 


FACING POINT SWITCH, HAND THROWN, OPERATED BY 
SWITCHMAN, BOLT LOCKED WITH TWO-ARM 
MECHANICAL HOME SIGNAL, ELECTRIC 
DISTANT SIGNAL, APPROACH 
INDICATION. 


Estimate of Total First Cost. 


Switchman’s cabin, telephones, 2 lever ground machine operating 
mechanical signals and bolt locks, electric distant signal approach 
indicator. 


Major material items. 
6 insulated joints 
Telephones 
1 6/0” x 8’o” frame cabin with furniture, heating, lighting and 
accessories 
1 2-lever dwarf machine 
I switch lug and connecting rod 
2 2-way horizontal cranks, jaws and concrete foundation 
I 2-way bolt lock, jaws and concrete foundation 
2 pipe adjusting screws 
4 plain jaws 
IO 2-way pipe carriers and foundations 
150 ft. signal pipe 
I 2-arm mechanical ground signal, complete 
I I-arm electric ground signal, complete 
1 D.C. track relay 
I 1000-ohm line relay 
1 4-ohm tower indicator 
I circuit controller for home signal and connecting rod 
I cast iron battery chute 
2 concrete battery boxes 
38 cells 500 A.H. A.R.A. battery 
1 electric lock for interlocking machine 
2 track battery resistance units 
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Major material items.—Continued. 

2 shunt arresters 

1 relay case and attachments for pole 

200 ft. trunking and stakes 

500 ft. No. 10 A.W.G. wire, rubber covered 
2 stub posts and fittings 

30 crossarms and fittings 


14000 ft. No. 10 A.W.G. hard-drawn copper line wire, W.P.lI. 


120 D.P. glass insulators 

5500 ft. bonding 

800 ft. No. 14 A.W.G. wire, rubber covered 
8 arresters (lightning) 

1 cable box 

7 signal padlocks 

2 instrument locks 

Miscellaneous accessories. 





2 grounds 
Material ....c cee te ee ty we $2 397.70 
Labor (40% costiof snaterial)ia7 ..t..1 Ase «pie 959.08 
Material and labor—total first cost.......... ee i. Bee $3 356.78 
Estimate of Annual Cost. 
Interest-6n investment’ @ 6%*....... soe es $ 201.31 
Depreciation on.investment @ 7%..2.........3..2,2 ee 234.97 
Maintenance: 
Signal repairman, 52 days @ $5.76 per day...... fea ante 299.52 
Operation of apparatus: 
Signal repairman’s helper, 5 days @ $3.76 per day .$ 18.80 
Lampman,:52 days @ $2.947 S07 ott eee 152.88 
72 battery renewals @ $1.15 each.............. 82.80 
3 insulated joint renewals @ $4.00 each......... 12.00 
Signal Oia sc... eee eee 5.12 
Miscellaneous 4:3 33°." ..2. 52 See cee es ee 25.00 
296.60 
Train operation: 
3 switchmen-@ $4:40 per ‘day’... .. 2. ¢) 1. oe 4 818.00 
Cabin heating, 5 tons coal @ $11.00 per ton........... 55-00 
Cabin lighting ws oes iy 2) eR ae ee 13.68 
Taxes, 26 millstax-on’757 valuation... 01. o) 1. eee 57-04 


Total: annual Cost) o.s:.:.. dec une Pe ee Eee $5 976.12 
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SCHEME IV. 


FACING POINT SWITCH, OPERATED BY MECHANICAL 
INTERLOCKING, ELECTRIC DISTANT SIGNALS, 
APPROACH INDICATOR FOR FACING 
POINT DIRECTION. 


Estimate of Total First Cost. 


Major material items. 


6 insulated joints 

Telephones 

I 8’0’ x10’0” frame signal cabin with furniture, heating, 
lighting and accessories 

1 8-lever interlocking machine 

I switch layout and detector bar 

1 derail layout and detector bar 

Machine and leadout foundation 

I-way horizontal cranks, jaws and foundation (concrete) 

2-way bolt locks, jaws, and concrete foundation 

L. J. compensators, jaws, and concrete foundations 

I-way leadout crank and jaws 

2-way leadout crank and jaws 

3-way leadout crank and jaws 

pipe adjusting screws 

16 2-way pipe carriers and foundations 

28 4-way pipe carriers and foundations 

7 plain jaws 

6 I-way transverse pipe carriers 

IIoo ft. 1” signal pipe 

1 dwarf signal, concrete foundation, lamp, blade and roundels 

2-arm mechanical ground signals, complete 

I-arm electric ground signals, complete 

D.C. track relay 

to00-ohm line relays 

4-ohm tower indicator 

circuit controllers for signals and connecting rods 

cast iron battery chute 

3 concrete battery boxes 

54 cells 500 A.H. A.R.A. battery 

2 electric locks for interlocking machine 

2 track battery resistance units 

2 shunt arresters 

2 relay cases and attachments for pole 

300 ft. trunking and stakes 

600 ft. No. 10 A.W.G. wire, rubber covered 


Oe FH HH OR NI 
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Major material items.—Continued. 

4 stub posts and fittings 

60 crossarms and fittings 

29000 ft. No. 10 A.W.G. hard-drawn copper line wire, W.P.I. 
240 D.P. glass insulators 

5500 ft. bonding 

1500 ft. No. 14 A.W.G. copper wire, rubber covered 
tooo ft. No. 16 A.W.G. copper wire, rubber covered 
16 lightning arresters 

3 grounds 

1 cable box 

Ir signal padlocks 

3 instrument padlocks 

Miscellaneous accessories 


Material. ..5 0.055. )yews «Pet eel $5 220.00 
Labor (40% cost of material)... 202.2150 ail eee 2 088.00 
Material and labor—total first:cost.. 4. 2% . 2s @o7o eee $7 308.00 


Estimate of Annual Cost. 


Interest on investment @ 6%.7..25.....5 ese eee $ 438.48 
Depreciation on investment @°7%......).....08.-+. see 511.56 
Maintenance: 
Signal repairman, 78 days @ $5.76 per day............ 449.28 
Signal repairman’s helper, 20 days @ $3.76 per day.... 75.20 


Operation of apparatus: 
Signal repairman’s helper, .. days @ $3.76 per 


dave fiscs hid (aati cee $ 22.56 

Lampman, 52 days @ $2.94 per day............ 152.88 

104 battery renewals @ $1.15 each............ 119.60 

3 insulated joint renewals @ $4.00 each........ 12.00 

Sionalei eee. Pcs «ss ke ie ae ee Be te 8.96 

Miscéllanequs: 02... os +. caters nates § Renan 50.00 
366.00 

Train operation: 

One operator @ $4:74 per day. «hese 0.2 A I 730.10 
Two operators @ $4.68 per day each................. 3 416.40 
Cabin heating, 5 tons coal @ $11.00 per ton........... 55-00 
Cabin'lighting tern. 7... PA peewee eek on cn 13.68 
Taxes, 25 mill tax on 75% valuation: «.i.2 5... jog ame 127.24 


Total annual cOstesix7hs..0faet. Beeee Oe $7 182.94 
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SCHEME V. 


FACING POINT SWITCH, ELECTRICALLY OPERATED 
FROM DISTANT POINT, ALL ELECTRIC SIGNALS, 
APPROACH INDICATION BOTH DIRECTIONS, 
APPROACH AND ROUTE LOCKING. 


Estimate of Total First Cost. 


Major material items. 
17 insulated rail joints 
Labor installing 17 insulated joints 
Telephones 


1 electric switch and lock movement complete with all fit- 
tings for applying to single switch including 1 detector 
bar 


set material for pipe connecting derail to S. & L. Movement 
electric dwarf signal complete 


+ FH He 


2-arm electric ground signal complete 

I 2-arm electric ground signal, 1 arm fixed 
2 I-arm electric ground signals complete 

7 sets 56 A.H. portable storage battery (4 cells per set) 
30 cells 500 A.H. A.R.A. battery 

concrete battery boxes (20 cells) 
concrete battery boxes (10 cells) 

relay cases 

cast iron battery chute 

junction box and terminals 

intg. circuit controller 

polar track relays 

neutral track relays 

neutral line relay 

polar line relays 

4-ohm tower indicator 

1000-ohm tower indicators 

resistance units 

track battery resistance units 
clockwork time release 


H A w&N NT OM HH M&M HH N DN HH HH HH WO DN WN 


switch circuit controller and connecting rod 
-10500 ft. bonding 
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Major material items.—Continued. 


300 ft. J trunking and stakes 

400 ft. C trunking and stakes 

5000 ft. No. 10 A.W.G. wire, rubber covered 
2500 ft. No. 14 A.W.G. wire, rubber covered 
3000 ft. No. 16 A.W.G. wire, rubber covered 
300 ft. 6 cond. No. 16 flex. cable 

300 ft. 4 cond. No. 16 flex. cable 

3 stub posts and fittings 

130 crossarms and fittings 


110000 ft. No. 10 A.W.G. hard-drawn copper line wire, W.P.I. 


tooo D.P. glass insulators 

40 lightning arresters 

4 grounds 

17 signal padlocks 

8 instrument padlocks 

5 shunt arresters 

7 terminal strips and terminals 


Miscellaneous accessories 


Material ¢.. ch soles eee $7 994.00 
Labor (40% cost of material) {..- .)-26..-: en 3 197.60 
Material and labor—total ‘firstycoste.. <22. 12 als $11 191.60 
Estimate of Annual Cost. 
Interest on investment @ 6%.!..........+:+s +6 4 een eee $ 671.50 
Depreciation on investment @ 7%...... wees os 783.41 
Maintenance: 
Signal repairman, 52 days @ $5.76 per day............ 299.52 
Signal repairman’s helper, 26 days @ $3.76 per day.... 97.76 
Operation of apparatus: 
Lampman, 52 days @. $2.94 per day.......... $ 152.88 
Signal repairman’s helper, 10 days @ $3.76..... 37.60 
6o ‘battery renewals \@ -$1-15)0.4.0,).). oe 69.00 
8 insulated joint renewals @ $4.00............ 32.00 
SISTA OM 4.) cv ia Nee ogee ea 8.96 
Miscellaneous (0.03 oC ea ee ee 50.00 
350-44 
Taxes, 25 mill taxon 75%. valuations. 1.4... .....seeeee 194.85 
Totalannual cost... 0. 982i... . <1 ee ee $2 397.48 


Action Recommended. 
Acceptance as information. 
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SCHEME I REPRESENTS A FACING POINT SWITCH,HAND THROWN, 
OPERATED BY TRAINMEN. 


SCHEME IL REPRESENTS A FACING POINT SWITCH, HAND THROWN, 
OPERATED BY SWITCHMAN, BLECTRIC DISTANT SIGNAL. 


SCHEME Il REPRESENTS A FACING POINT SWITCH, HAND THROWN, 
SPERATED BY SWITCHMAN, BOLT LOCKED WITH © ARM MECHANICAL 
HOME SIGNAL ,ELECTERIC DISTANT SIGNAL, ,APPR@ACH INDICATION 


SsSoceo 


SCHEME IZ REPRESENTS A FACING POINT SWITCH, OPERATED BY 
MECHANICAL INTERLOCKING, ELECTRIC DISTANT SIGNALS, 
APPROACH INDICATOR FOR FACING POINT DIRECTION. 


‘ (Ere 
SZOO+F ROOO 


SCHEME W REPRESENTS A FACING POINT SWITCH,ELECTRICALLY 
SCPERATED FROM DISTANT POINT,JALL ELECTRIC SIGNALS, 
APPROACH INDICATION BOTH DIRECTIONS, APPROACH 
AND ROUTE LOCKING. 
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SAVINGS EFFECTED BY THE USE OF POWER SWITCH 
MACHINES FOR THE OPERATION OF REMOTE 
SWITCHES, AS REPORTED BY RAILROADS. 


1924. 


Seventy-one replies were received by the committee in answer to 
Inquiry §.S. 2a requesting detailed information as to the use and 
economic value of power switch machines for the operation of re- 
mote switches. 


Seventeen railways report 84 installations of power switch 
machines. Four railways are making eight installations. Five rail- 
Ways are considering their installation, and 45 railways report no in- 
stallations. : 


The railways reporting the installations of power switch machines 
are: 


Atchison, Topeka & Santa Fe Railway System. 
Canadian National Railways. 
Chesapeake & Ohio. 
Chicago, Burlington & Quincy. 
- Chicago, Rock Island & Pacific. 
Grand Trunk Railway System. 
Great Northern. 
Louisville & Nashville. 
Missouri Pacific. 
Nashville, Chattanooga & St. Louis. 
New York Central. 
New York, New Haven and Hartford. 
Norfolk and Western. 
Pennsylvania Railroad System. 
Philadelphia & Reading. 
St. Louis-San Francisco. 
Southern Pacific. 


Tables 1 and 2 give detailed information submitted by these rail- 
roads, arranged in order of value of saving per installation. The 
railway reporting the greatest saving is placed first. 


The saving in time and coal by eliminating the stopping and start- 
ing of trains, by operating switches by power switch machines, as 
also the saving in wages of operators by consolidating the operation 
of switches, are strikingly illustrated by the figures given in the 
tables. 





EGONOMIC VALUE OF THE POWER OPERATION OF REMOTE SWITCHES Table 1 














COAL SAVED 










































RAILWAYS INSTALLATIONS TRAIN STOPS TIME SAVED 

: Number } Power ELIMINATED Min. , Hours , Value | Lbs. Tons 
Switch per per per per per per per 
Machines stop year hour stop year 





pous | « | om [ore foom | [em[ | [wes pw 


Average saving per stop 13.24 min. 664 lbs. coal 
———— 
Note: (a) Gallons fuel oi1 (b) Bbls. fuel oil (0) Price per bbl. A.R.A. Signal Section 2 Nov 23 
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ECONOMIC VALUE OF THE es OPERAT Bon OF REMOTE SWITCHES Table 2 


GROSS VALUE OF SAVING PER YRAR LESS 


annual 
Coal charges 



















NET AMOUNT SAVED 
Total 
per 
year 


COST OF INSTALLATION 
Average 


















Time Wages Total 





















































a | $22 879 | $22 879 $14 848 
2 925 | 21 462 5 260 | 
3 648 | 16 930 6 400 : 
4 265 | 12 132 11 500 | 
5 959 | 11 959 1 068 | 
6 424 | 10 142 7048) | 
7 625 9 625 6921 | 
8 748 9 374 10 000 | 
9 689 | 8 344 3 500 | 

10 599 8 200 8 267 

000 6 000 5 454 

989 3 5 471 

577 3 7 300 

2 5 100 

2 4 500 

2 6 000 

5 


| $205 908 |$319 861 |$107 876 Aes 645 | $63 520 pes 125 aa hE 602 re 
Average per installation Saving $6 787 “Cost $6 079 


Note: (a) oil (b) supplies A.R.A. Signal Section 2 Nov 23 
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The outstanding figures are as follows: 


Geammer ainount saved per year). .......... 50.0. e ee ee $ 570 125.00 
Average saving per installation per year.............. $ 6 787.00 
meteeeeost or the 84 installations..............5..%. 6% $ 510 602.00 
mmetarercast ier installation. .....0....0. 00.000 .60.004. $ 6 079.00* 
mremvestous eliminated per year.;.............0.....0. 240 024 
Average stops eliminated per day per installation...... 7.8 
Average minutes saved per stop...........:...5...... 13.24 
erererOUraenaved Der VAT. 6.5... os ee eee ewe tne 52 971 


52,971 train hours are over six years’ continuous 
operation of a train. 
mammmrmcogeaved per year... ee le. 79 653 


Explanatory Notes for Tables 1 and 2. 


Railway No. 1. Installation is located at end of fourth track. 


Railway No. 2. These installations are at the ends of double track 
for operation over a single track bridge. 


Railway No. 3. Three installations are on 2% grade, pusher 
engines in use. One of the switch machines is over two miles from 
the point of operation. 


Railway No. 5. Installation operated from crossing watchman’s 
tower, 250 feet from switch. 


Railway No. 6. The net amounts saved per installation range from 
$3,702.00 to $25,613.00 per year. 

Railway No. 10. These installations are all at interlocking stations. 
The saving is for coal only, as train crews are paid on a trip basis. 


Railway No. 11. These installations were for the consolidation 
of interlocking stations. The saving covers wages of 33 operators re- 
leased for other work. 


Railway No. 12. These installations are at passing sidings on a 
busy double track railroad, and are all operated from interlocking 
stations. 2 

Action Recommended. 
Acceptance as information. 


*The difference between estimated cost of $11,191.60 shown in 
report of sub-committee on “Economic value of operating remote 
switches” and average cost reported by the railroads is due to several 
factors, such as the difference in cost of material and labor between 
time of installation reported by railroad and date of estimate; in 
most cases railroads did not have as complete an installation as 
shown in report and a large percentage of the reported number of 
switch movements was on double track already signaled. 
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COMMITTEE XI.—CHEMICALS.* 


Personnel. 


I. S. Raymer, Chairman; 
A. B. Himes, Vice-Chairman; 


A. J. Anderson, S. U. Rhymer, 
R. F. Annear, D. S. Rice, 

C. F. Jones, B. H. Richards, 
Hea. Kilian, E. B. Smith, 

E. W. Kolb, W. S. Storms, 
Be Bo Pry, A. H. Yocum. 


Signal Section, A. R. A.: 
The following outline of work has been assigned: 
1. Report on oils and their derivatives as used in signal work. 
2. Prepare specifications for batteries. 


The committee submits for consideration at the Stated meeting, 
reports on the following subjects: 
1. Specification for motor gasoline. 
Report on lubricants and liquid fuels. 
Report covering results of burning tests made on samples of 
long time burning oil. 


Explanatory. 

The specification for motor gasoline is similar to that used by the 
United States Government as shown in Technical Paper No. 323, 
issued by the Bureau of Mines, Department of the Interior. 

This specification is incomplete due to the absence of the sulphur 
test. The committee is preparing the technical details so that this 
item may be submitted for inclusion in the specification presented 
herewith, and the entire subject, if satisfactory, presented at the 
March, 1924, Annual Meeting for submission to letter ballot. 


A.R.A. SIGNAL SECTION SPECIFICATION 13324. 
MOTOR GASOLINE. 
1. Purpose. 
(a) The purpose of this specification is to provide for 
a gasoline as a fuel for motor cars and similar engines. 
(S.S. 1-a.) 1919. 





*It is suggested that criticisms of this committee’s report be sub- 
mitted in writing to the chairman of the committee at least one week 
prior to the first session of the November meeting. 
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2. Material. 
(a) Gasoline shall be free from water and suspended 
matter. 1924. 


(b) Gasoline shall conform to the following require- 
ments: 
1. Color. The color shall not be darker than No. 
16 Saybolt. 1924. 


2. Corrosion test. A clean copper strip shall not 
be discolored when submerged in a sample of gaso- 
line for three hours at 120 deg. F. 1924. 


3. Distillation range: 

(a) When the first drop has been recovered 
in the graduated receiver, the thermometer shall 
not read more than 131 deg. F. 

(b) When 20 per cent. has been recovered in 
the receiver, the thermometer shall not read 
more than 221 deg. F. 

(c) When 50 per cent. has been recovered in 
the receiver, the thermometer shall not read 
more than 284 deg. F. 

(d) When go per cent. has been recovered in 
the receiver, the thermometer shall not read 
more than 392 deg. F. 

(e) The end point shall not be higher than 
437 deg. F. 

(f) At least 95 per cent. shall be recovered as 
distillate in the receiver from the distillation. 

1924. 
4. Sulphur. Sulphur shall not be over .........:. 
per cent. 1924. 


3. Inspection. 

(a) Purchaser may inspect the completed product to 
determine that the requirements of this specification have 
been met. (S.S. 6-b.) 1919. 

(b) If the material has not been accepted at point of 
production and if, upon arrival at destination, it does not 
meet the requirements of this specification, it may be 
rejected, and the Contractor, upon request, shall advise 
the Purchaser what disposition is to be made of the de- 
fective material. The Contractor shall pay all freight 
charges. (S.S. 6-c.) Ig19. 

(c) If Purchaser is to make inspection at point of pro- 
duction, it shall be so stated. Se OS.9.t0-ds) ee OL. 
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(a) Tests may be made at point of production, or on 
samples submitted, and may also be made at destination. 
(S.S. 7-a.) 1919. 


(b) Contractor shall give the Purchaser sufficient 
notice of time when material will be ready for testing. 
(S.S. 7-b.) 919. 

(c) Contractor shall provide, at point of production, 

apparatus and labor for making the required tests under 
supervision of the Purchaser. (S.S. 7-c.) Ig19. 


(d) Sample for test shall be taken from the bottom of 
the gasoline through an opening in the container or by 
use of a thief. 1924. 


*(e) Tests shall be made in accordance with the fol- 
lowing methods, which are advantageous with those used 
by the Bureau of Mines: 

1. Color test.7 

(a) Place the apparatus? at a north window so 
that only direct light from the sky is reflected 
upward through the tubes from the mirror. 
Clean the gasoline tube by running through it 
some of the sample to be tested. Fill the gaso- 
line tube with the sample to be tested and com- 
pare the color of the 20 in. column of liquid with 
that of the standard yellow disk. If it is lighter 
than the standard, report it as +25 Saybolt. If 
it is equal to the standard, report it as 25 Say- 
bolt. If it is darker than the standard, draw off 
2 in. of liquid and compare the color of the 18 
in. column with the standard, again draw off 
liquid in accordance with the following table: 


*Tests are based on A.S.T.M. Standard Methods. (D-47-18.) 
*+Color by Saybolt chromometer. 
tSee Appendix for description Saybolt chromometer. 
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4-e-1. Tests.—Continued. 


As a check draw off the liquid in accordance 
with the table to lighten the color of the column 
one shade after it matches the standard. 


By using two disks and a table furnished by 
the Manufacturer the instrument may be used to 
measure the color of darker gasolines. Keep the 
instrument covered when not in use. 1924. 


2. Corrosion test.* 


(a) This method of test shall be used for the 
detection of free sulphur and corrosive sulphur 
compounds in gasoline. 1924. 


(b) A clean strip of mechanically polished 
pure sheet copper about 1% in. in width and 3 in. 
in length shall be placed in a suitable clean tube 
or sample bottle. Gasoline under test shall be 
added so that the copper strip is completely im- 
mersed. The test tube or sample bottle shall be 
closed with a loosely fitting cork stopper and 
held in a suitable bath at 122 deg. F. At the end 
of three hours the gasoline-exposed strip shall 
be removed’ and shall be compared with a 
Similar strip of freshly polished copper. 1924. 


(c) The presence of sulphur or corrosive sul- 
phur compounds is indicated by the corrosion 
or discoloration of the gasoline-exposed strip 
when compared with the fresh copper strip. 

1924. 

(d) Gasoline shall be reported as passing the 
test when on examination the exposed strip 
shows no discoloration as compared with the 
fresh copper strip. 1924. 


(e) Gasoline shall be reported as not passing 
the test when on examination the exposed strip 
shows discoloration as compared with the fresh 
copper strip. 1924. 


* Method 530.21—Corrosion Test at 122 deg. F. (A.S.T.M. Method 
D130-22T, Copper Strip). 
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4-e. Tests.—Continued. 
3. Distillation. 


(a) The condenser bath shall be filled with 
cracked ice and enough water added to cover the 
condenser tube. The temperature shall be main- 
tained between 32 deg. and 4o deg. F. 1924. 


(b) The condenser tube shall be swabbed to 
remove any liquid remaining from the previous 
test. A piece of soft cloth attached to a cord or 
copper wire may be used for this purpose. 

1924. 

(c) The bulb of the distillation thermometer 
shall be covered uniformly with a long-fibre ab- 
sorbent cotton weighing not less than 3 nor more 
than 5 mg. A fresh portion of clean cotton shall 
be used for each distillation. 1924. 


(d) One hundred cubic centimeters of the pro- 
duct shall be measured in the 100 c.c. graduated 
cylinder at 55 deg. to 65 deg. F. and transferred 
directly to the Engler flask. None of the liquid 
shall be permitted to flow into the vapor tube. 

1924. 

(e) The thermometer provided with a cork 
shall be fitted tightly into the flask so that it will 
be in the middle of the neck and so that the 
lower end of the capillary tube is on a level with 
the inside of the bottom of the vapor tube at its 
junction with the neck of the flask. 1924. 


(f) The charged flask shall be placed in the 
144 in. opening in the 6 in. x 6 in. asbestos board 
with the vapor outlet tube inserted into the con- 
denser tube. A tight connection may be made 
by means of a cork through which the vapor tube 
passes. The position of the flask shall be so ad- 
justed that the vapor tube extends into the con- 
denser tube not less than 1 in. nor more than 2 in. 

1924. 

(g) The graduated cylinder used in measuring 
the charge shall be placed without drying, at the 
outlet of the condenser tube in such a position 
that the condenser tube shall extend into the 
graduate at least 1 in. but not below the Ioo c.c. 
mark. Unless the temperature is between 55 deg. 
and 65 deg. F. the receiving graduate shall be 
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4-e-3. Tests.—Continued. 


immersed up to the 1oo c.c. mark in a transparent 
bath maintained between these temperatures. 
The top of the graduate shall be covered closely 
during the distillation with a piece of blotting 
paper or its equivalent so as to fit the condenser 
tube tightly. 1924. 


(h) When everything is in readiness, heat shall 
be applied at a uniform rate, so regulated that 
the first drop of condensate falls from the con- 
denser in not less than 5 nor more than to 
minutes. When the first drop falls from the end 
of the condenser the reading of the distillation 
thermometer shall be recorded as the initial boil- 
ing point. The receiving cylinder shall then be 
moved so that the end of the condenser tube 
shall touch the side of the cylinder. The heat 
shall then be so regulated that the distillation 
will proceed at a uniform rate of not less than 4 
nor more than 5 c.c per minute. The reading of 
the distillation thermometer shall be recorded 
when the level of the distillate reaches each 10 
c.c. mark on the graduate. 1924. 


(i) After the go per cent. point has been re- 
corded, the heat may be increased because of the 
presence of the heavy ends which have high boil- 
ing points. However, no further increase of 
heat should be applied after this adjustment. The 
4 to 5 c.c. rate can rarely be maintained from the 
go per cent. point to the end of the distillation, 
but in no case should the period between the go. 
per cent. and the end point be more than 5 
minutes. 1924. 


(j) The heating shall be continued until the 
mercury reaches a maximum and starts to fall . 
consistently. The highest temperature observed 
on the distillation thermometer shall be recorded 
as the maximum temperature or end point. Usu- 
ally. this point will be reached after the bottom 
of the flask has become dry. 1924. 


(k) The total volume of the distillate collected 
in the receiving graduate shall be recorded as the 
recovery. 1924. 
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(1) The cooled residue shall be poured from 
the flask into a small cylinder graduated in 0.1 
c.c.. measured when cool, and the volume re- 
corded as residue. 1924. 


(m) The difference between too c.c. and the 
sum of the recovery and the residue shall be 
calculated and recorded as distillation loss. 

1924. 

(n) Accuracy. With proper care and attention 
to detail, duplicate results obtained for initial 
boiling point and maximum temperature, respec- 
tively, should not differ from each other by more 
than 6 deg. F. 1924. 


(o) The barometric pressure shall be observed 
and recorded. (Pressure A.) The average baro- 
metric pressure of the point where the gasoline 
is delivered to the consumer shall be ascertained 
(from records of the United States Weather 

. Bureau). (Pressure B.) No correction shall be 

made unless the difference between pressures A 
and B exceeds 1 in. (25 mm.) of mercury, when 
the boiling range of the gasoline shall be cor- 
rected according to the following rule: 


1. If pressure A is greater than pressure 
B, subtract the corrections according to the 
following table. (See page 166.) 


2. If pressure A is less than pressure B, 
add the correction according to the follow- 
ing table. (See page 166.) 
1924. 
4. Sulphur. . 

(a) Pass two strands of new cotton wicking 
about 4.5 in. long through the % in. diameter 
wick-tube so that they are not twisted but parallel 
in the wick-tube. Trim the wick with very sharp 
scissors. Pour into the clean, dry lamp about 20 
c.c. of the gasoline to be tested, insert the wick, 
and cork and weigh the assembly with an ac- 
curacy of o.oor1 gram. It is advisable to make a 
blank determination at the same time and under 
the same conditions by burning sulphur-free 
alcohol in a simila: lamp. 1924. 
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Tests.—Continued. 


(b) Rinse the absorber containing the glass 
beads thoroughly with distilled water and add 
exactly 10.0 c.c. of the standard sodium car- 
bonate solution from an accurately calibrated 
burette, allowing the burette to drain for three 
minutes before the reading is taken. Rinse the’ 
chimney and the spray trap with distilled water, 
dry the chimney, and connect both to the ab- 
sorber.* Set up the apparatus for the blank de- 
termination in exactly the same manner, using 
exactly 10.0 c.c. of the sodium carbonate solution. 
Apply gentle suction to both absorbers, light both 
the weighted oil lamp and alcohol lamp, and then 
place in position under the chimneys, so that the 
tops of the wick-tubes extend into the chimneys 
not more than 1/16 in. Adjust the wick height 
and the suction so that the flame is steady, free 
from smoke, and approximately % in. high. This 
requires that the wick be flush with the top of 
the wick-tube for naphthas and a little higher for 
gasoline. The room must be free from drafts. 
The suction on the blank should be so adjusted 
that air is drawn through both determinations at 
the same rate. Continue burning for about two 
hours, or less if the sulphur content of the gaso- 
line is high. During this time the gasoline should 
be consumed at the rate of about 1 gram per hour. 

1924. 

(c) Extinguish the flames and stop the suction 
on both absorbers. Weigh the oil lamp immedi- 
ately and calculate by difference the weight of 
gasoline consumed. Working with the blank 
first, disconnect the spray trap and chimney and 
wash them thoroughly with the methyl orange 
solution, using a wash bottle with a very fine jet 
and collecting the washings in the absorber. The 
amount of solution required for washing should 
not exceed 35 c.c. Carefully titrate the very 
faintly yellowish solution in the absorber with © 
standard HC1, added to the suction side of the 
absorber from an accurately calibrated burette. 
During this titration the contents of the absorber 
should be agitated carefully, either by blowing 





*See Appendix for description of absorber. 
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4-e-4-c. Tests.—Continued. 
through a rubber tube held between the operator’s 
lips and connected at the other end with the chim- 
ney side of the absorber or else by the use of a 
suitable rubber syringe bulb. As the end point 
is approached, draw the liquid back into the chim- 
ney side between each addition of acid and then 
blow it into the suction side, agitating as before. 
As soon as the first permanent pink color appears 
the end point has been reached. Read and record 
the column of HCr1 solution used. 1924. 
(d) Rinse the chimney and spray trap used in 
the actual determination into the absorber to 
which they were connected, exactly as prescribed 
for the blank. If the methyl orange solution in 
the absorber has a pink color, too much gasoline 
has been burned and the determination must be 
repeated, burning for a shorter time. Titrate just 
as in the blank, making sure that the absorber is 
cold. Read and record the volume of HCr1 solu- 
tion required. 1924. 
(e) Calculate the sulphur content of the gaso- 
line by substituting the proper values in the fol- 
lowing formula: 


Percentage of sulphur = 
(HC1 for blank, c.c.—HCz1 for sample, c.c.) X 0.1 
grams of gasoline burned. 
If blank is not run, the formula is: 
Percentage of sulphur — 
(Na, CO., c.c.—HCr1, c.c.) X o.1 





grams of gasoline burned. 
1924. 
(f{) These formulas are correct only for the 
standard solutions specified, 1 c.c of each being 
equivalent to o.oo1 gram of sulphur. The use 
of solutions of other strength, such as N/10, in- 
volves more complicated calculation and is not 
advisable. 1924. 
5. Marking. 

(a) Detail list of containers and their contents shall 
be furnished for each shipment. Where car-load ship- 
ments are made, routing and car identification shall be 
shown. 1924 
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5. Marking.—Continued. 

(b) Purchaser’s order, requisition and package number, 
name of Consignor and name and address of Consignee 
shall be plainly marked on outside of each container. 

1924. 

(c) Where car-load shipments are made, each con- 
tainer shall be marked with contents and order number, 
but address may be omitted. 1924. 


6. Packing. 


(a) Gasoline shall be put in steel drums of approxi- 
mately fifty gallons capacity and shall be protected so as 
to prevent loss or damage during shipment. 1924. 


APPENDIX. 


Color by Saybolt chromometer. 


Saybolt chromometer (Fig. 1), consisting of two 
similar glass tubes 20 in. long and about 5% in. in internal 
diameter. One tube is open at both ends, the other (the 
gasoline tube) is permanently closed at the bottom with 
a colorless glass disk, and is provided with a pet cock on 
one side at the bottom. The tubes are supported in a 
vertical position above a mirror arranged to reflect light 
upward through the tubes. Above the tubes is an eye- 
piece so designed that the field of vision is equally di- 
vided between the two tubes. A standard yellow glass 
disk is placed at the bottom of the open tube. 


Distillation. 


Flask. The standard too c.c. Engler flask is shown in 
Fig. 7, the dimensions and allowable tolerance being as 
shown on following page. 


The position of the vapor tube shall be 9 cm. (3.55 in.) 
~ 3 mm. above the surface of the liquid when the flask 


contains its charge of roo c.c. The tube is approximately 
in the middle of the neck and set on an angle of 75 deg. 
(tolerance +3 deg.) with the vertical. 
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Appendix.—Continued. 

Condenser. The condenser (Fig. 8) consists of a 9/16 
in. OD No. 20 Stubbs gauge seamless brass tube 22 in. 
long. It is set at an angle of 75 deg. from the perpen- 
dicular and is surrounded with a cooling bath 15 in. long, 
approximately 4 in. wide by 6 in. high. The lower end of 
the condenser tube is cut off at an acute angle, and curved 
downward for a length of 3 in. and slightly backward so 
as to insure contact with the wall of the graduate at a 
point 1 to 1% in. below the top of the graduate when it is 
in a position to receive the distillate. 


Shield. The shield (Fig. 8) is made of approximately 
No. 22-gauge sheet metal and is 19 in. high, 11 in. long, 
and 8 in wide, with a door on one narrow side, with two 
Openings, I in. in diameter, equally spaced, in each of the 
two narrow sides, and with a slot cut in one side for the 
vapor tube. The centers of these four openings are 814 
in. below the top of the shield. There are also three 1% 
in. holes in each of the four sides, with their centers 1 in. 
above the base of the shield. 


Ring support and hard asbestos boards. The ring sup- 
port is of the ordinary laboratory type, 4 in. or larger in 
diameter, and is supported on a stand inside the shield. 
There are two hard asbestos boards, one 6 in. x 6 in. x % 
in., with a hole 1% in. in diameter in its center, the sides 
of which shall be perpendicular to the surface; the other, 
an asbestos board to fit tightly inside the shield, with an 
opening 4 in. in diameter concentric with the ring support. 
These are arranged as follows: The second asbestos 
board is placed on the ring and the first or smaller asbestos 
board on top, so that it may be moved in accordance with 
the directions for placing the distilling flask. Direct heat 
is applied to the flask only through the 1% in. opening in 
the first asbestos board. 


Gas burner or electric heater. 


Gas burner. The burner is so constructed that suf- 
ficient heat can be obtained to distill the product at the 
uniform rate specified below. The flame should never be 
so large that it spreads over a circle of diameter greater 
than 3% in. on the under surface of the asbestos board. 
A sensitive regulating valve is a necessary adjunct, as it 
gives complete control of heating. 

Electric heater. The electric heater, which may be used 
in place of the gas flame, shall be capable of bringing over 
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Append1x.—Continued. 
the first drop within the time specified below when started 
cold, and of continuing the distillation at the uniform rate. 
The electric heater shall be fitted with an asbestos board, 
top % in. to ™% in. thick, having a hole 1% in. in diameter 
in the center. When an electric heater is employed the 
portion of the shield above the asbestos board shall be the 
same as with the gas burner, but the part below may be 
omitted. 
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Fig. 8. Distillation outfit (A.S.T.M.) arranged for use of gas burner: 
a, 6 in. x 6 in. x % in. asbestos board; b, Bunsen burner; c, 9/16 
in. OD No. 20 Stubbs gauge brass tube; d, ice water bath; e, blot- 
ting paper. 
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Appendix.—Continued. 
Thermometer.* A.S.T.M. low-distillation thermometer 
shall conform to the following specifications: 

Type: Etched stem glass. 

Total length: 381 mm. 

Stem: Plain front, enameled back, suitable ther- 
mometer tubing; diameter, 6 to 7 mm. 

Bulb: Corning normal, Jena 16 III, or equally suit- 
able thermometric glass; length, 10 to 15 mm., di- 
ameter 5 to 6 mm. 

Actuating liquid: Mercury. 

Range: 30 deg. F. to 580 deg. F. 

Immersion: Total. 

Distance to 30 deg. F. mark, from bottom of bulb: 
Ioo to I1I0 mm. 

Distance to 580 deg. F. mark, from top of stem: 30 
to 45 mm. 

Filled: Nitrogen gas. 

Top finish: Glass ring. 

Graduation: All lines, figures, and letters clear cut 
and distinct; scale graduated in 2 deg. F. divisions and 
numbered every 20 deg. F., the first and each succeed- 
ing 10 deg. F. line to be longer than the others. 

Special markings: “A.S.T.M. Low Distillation,” 
serial number, and Manufacturer’s trade-mark etched 
on the stem. 

Accuracy: Error at any point on scale shall not ex- 
ceed one-half smallest scale division. 

Test for permanency of range: After being sub- 
jected to a temperature of 560 deg. F. for 24 hours 
the accuracy shall be within the limit specified. 

Points to be tested for certification: 32 deg., 212 
deg., 400 deg., 570 deg. F. 


Graduate. The graduate shall be of the cylindrical type, 
of uniform diameter, with a pressed or molded base and a 
lipped top. The cylinder shall be graduated to contain 100 
c.c. and the graduated portion shall be not less than 7 in. 
nor more than 8 in. long; it shall be graduated in single 
cubic centimeters, and each fifth mark shall be distinguished 
by a longer line. It shall be numbered from the bottom 
up at intervals of 10 c.c The distance from the 100 c.c. 





*Until January 1, 1924, the thermometer specified on page 6 of 
Bulletin 5 of the Committee on Standardization of Petroleum Specifi- 
cations may be used in place of the above thermometer. 
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LZ 


mark to the rim shall be not less than 1% in. nor more than 
134 in. The graduations shall not be in error by more 
than 1 c.c. at any point on the scale. 


Absorber. 


Absorber of chemically resistant glass, about 150 c.c. 
capacity, containing glass beads or short pieces of glass 
rod in the suction side as shown. 

Chimney of chemically resistant glass connected with 
the absorber by a rubber stopper. 

Spray trap of chemically resistant glass connected wash 
the absorber by a rubber stopper. 

Small lamp of about 25 c.c. capacity. This lamp may 
conveniently consist of a 25 to 35 c.c. Erlenmeyer flask 
and a cork carrying a short section of glass tubing about 
™% in. in inside diameter. The cork must be grooved 
along the sides so that air may enter the flask while the 
gasoline is being consumed. 

Ordinary cotton wicking. 

Filter pump or other means for continuous suction and 
rubber tubing to connect with spray trap. 


Solutions required. 

Hydrochloric acid. Solution containing 2.275 grams 
HC1 per liter, carefully checked for accuracy. 

Sodium carbonate. Solution containing 3.306 grams 
Na,CO, per liter. Exactly 10.0 c.c. should be required to 
neutralize 10.0 c.c. of the hydrochloric acid solution. 

Methyl orange. Solution is distilled water, containing 
0.004 gram methyl orange per liter. 


Action Recommended. 


Approval for presentation at the Annual meeting. 
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BUREAU OF MINES. 


TECHNICAL COMMITTEE ON LUBRICANTS AND 
LIQUID FUELS. 

Representative I. S. Raymer reports that on July 11, 1923, he at- 
tended a conference at Washington, D. C., between the Committee on 
Lubricants and Liquid Fuels of the Bureau of Mines of the Depart- 
ment of the Interior and the advisory board of which he is a member, 
representing the American Railway Association. 


The matter under discussion was a review of the United States 
Government Specifications for Liquid Fuels and Lubricants. Ques- 
tions regarding gasoline, illuminating oil and lubricants were dis- 
cussed and some revisions of the government specifications covering 
these subjects were made. 


He believes it advisable to continue the membership of the Signal 
Section of the American Railway Association on the advisory board 
of this government committee on liquid fuels and lubricants as Com- 
mittee XI.—Chemicals is making use of the material originated by 
the government committee for specifications for the American Rail- 
way Association. 

Action Recommended. 
Acceptance as information. 


REPORT COVERING RESULTS OF BURNING TESTS MADE 
ON SAMPLES OF LONG TIME BURNING OIL SUB- 
MITTED-FOR TEST BY SIGNAL ENGINEERS IN 1og21 
AND 1922, AT THE SOLICITATION OF COMMITTEE 
XVI—OILS. 


(Report consists of forms shown on pages 179 to 196, inclusive.) 


Action Recommended. 


Acceptance as information. 


179 


Signal Section. 
Committee XI.—Chemicals. 


1923] 


Lb} 


Nov 


NO 917 404691 
UO14DESq |PUubis 


he 
He 





Candle Power 


Height of Flame -Inches 


t80 


American Railway Association. 
Committee XI.—Chemicals. 


ue 
i 


Candie Power 
Height of Flame-Inches 


[ Nov., 1923 


Test of LT Boils 
8-9-22 


ARA 
Signal Section 
Com.XV1 -Oils 





Nov., 1923] 


Signal Section. 
Committee XI.—Chemicals. 


ix 


Height ot Flame-Inches 


181 





\GO 


140 


120 


40 


20 


182 American Railway Association. 
Committee XI.—Chemicals. [Nov., 1923 


NI 
Pn 
a) 
ro) 


is 

5.0 
¥o 
rf 
£3 


0 
0 
8) 
ts 
—J 
Ke) 
8 
rk 





‘a 





Candie Power 
Height of Flame-Inches 


Nov., 1923] 


Signal Section. 
Committee XI.—Chemicals. 





os] es @ 9) 


Candle Power 
Height aot Flame-Inches 


frend, 


Signa | Section 
Com. XV1-Oils 


Testot LT Boils 
9-\3-22 





184 American Railway Association. 3 
Committee XI.—Chemicals. [Nov., 1923 


= 


3 
8) 
F 
=) 
P 
e 


om? 
ge 
SS 
NO 





Candle Power 
Height ot Flame-Inches 


185 


Signal Section. 
Committee XI.—Chemicals. 


1923 | 


i 


Nov 


22-22-6 
S}10'Q.1140 459) 





Height of Flame-Inches 


Candle Power 


186 


American Railway Association. 
Committee XI.—Chemicals. 


Testot LT. Boils 
9-27-22 


52 
ap 


Candle Power 
Height ot Flame-Inches 


[Nov., 1923 





\40 


120 


Nov., 1923] 


Signal Section. 187 
Committee XI.—Chemicals. 








0 ry - rs) 








re) 8) xt cP) rN] = Oh: 


Candie Power 
Height of Flame -Inches 


188 American Railway Association. 
Committee XI.—Chemicals. [Nov., 1923 


sts 


Savor 


a 
Pe 
¥ 
Q 


A.RA 


bo 

6 
: 
85 


3 
(a8) 
FE 
pal | 
% 
0 


eucaeca: 
bey 
C) 


2! 
8. 


ww 
eat 





Sa nn; a Ce CY 
Candie Power 
Height of Flame Inches 


Signal Section. 189 
Nov., 1923] Committee XI.—Chemicals. 





Candle Power 
Height of Flame-Inches 


I90 


American Railway Association. 
Committee XI.—Chemicals. 


Height of Flame-Inches 


[Nov., 1923 


& 

Q 
<¥ R 
(a4 ny) 
<9 = 

mek 

” 


0 
6 
| 
= 
6) 


2 
© 
d 
¥ 
0 
wu 
p 








140 


Nov., 1923] 


Signal Section. 
Committee XI.—Chemicals. 


Candle Power 
Height of Flame -Inches 


. Ig! 


rN] 
i) 
oJ 
ue 


ARA. 


5 
+ 
é 
. 
ach 
) 


E 
§ 


7) 
6 
ret 
=i 
6 
a 
jv 





American Railway Association. 


gz" 


[Nov., 1923 


Committee XI.—Chemicals. 


Cele/sIBl= @'6 
Pa 


SIO "Q17] 4° 4SOL 
S\\O-JAX WoD 
UOlqDaG |BUBIG, 
WUy 





Oo 


Gandle Power 





id 


ey 


Height of Flame-Inches 


193 


Signal Section. 
Committee XI.—Chemicals. 


1923] 


’ 


Nov 


SHOE 1740 4S2L 
SO dhe wo) 
UO1LDaG |Pubis 





Candle Power 


Height ot Flame -Inches . 


194 


American Railway Association. 
Committee XI.—Chemicals. 


Gandle Power 
Height ot Flame-Inches 


[Nov., 1923 


2 
6 
é 
he 

Ov) 
38 
v 


5 
ss 
j 


6 
: 
j 





40 


20 


‘\20 


so 








0.0219 
0.0135 


0.0199 
0.0189 
0.0803 
0.0698 
0.C107 
0.02.34 
0.0134 
0.0513 
0.0251 
0.0109 
0.0200 
0.0432 
0.0363 
0.0254 
0.0233 
0.0181 


0.0644 


0.0296 
0.0508 
0.0371 
0.0861 


0.01089 
0.02133 


0.04200 
0.01715 
0.03340 
0.05075 


0.02381 
0.01014 


0.08055 
0.0325 
0.02359 


Re #1 





Sample 
Noe 


001000 


001001 
001002 


001003 


001004 
001006 
001006 
001007 
001008 
001009 
001010 
001011 
001036 
001087 
001088 
001089 
001090 
001091 


001092 


001093 


001094 
001095 


001096 
001097 


001178 


001179 


001180 


001161 
001162 
0011835 


001184 


0001185 


0011 86 
001187 
001168 


CRUST 
“OW 
Wick 


SMALL 


SMALL 


SMALL 


SMALL 


SMALL 
SMALL 
LARGE 
SMALL 
TANGLL 
SHALL 
SMALL 


SMALL 


SWALL* SOFT 
LIGNT BROWN 


LARGE- HARD 


MEDIVM 


VERY LARGE 


LARGE 


SMALL 


LABPGE 


SAVALL 


SMALL 


VERY LARGE 


MEOIVAT 


ME0/UM 


MEO/IUM 


LARGE 


LARGE 
SMALL 


SMALL 


SOIT 
Ow 


LAMP CAP 
NONE 


SLIGHT 


SLIGHT 
é Ww0cK 
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AMERICAN RAILWAY ASSOCIATION 
SIGNAL SECTION 


MINUTES 
STATED MEETING, NEW YORK, N.Y. 
November 14-15, 1923 


The thirteenth meeting convened at 10:00 a.m., in the Ball Room 
of the Hotel Pennsylvania, New York, N. Y., Chairman B. T. Ander- 
son, Chesapeake and Ohio Railway, presiding. 


The Chair: It has been stated that the object of the American 
Railway Association is to harmonize and coordinate the principles 
and practices of American Steam Railroads, with respect to their 
construction, operation and maintenance. 


Composed of over seven hundred railroads and operating over 
three hundred and fifteen thousand miles, it covers every branch of 
railway service. The results of its study and research are of vital 
interest to everyone in the railway field. 

Through its membership in the American Railway Association, the 
Signal Section has been able to greatly expand its influence in rail- 
way signaling. 

We had fully expected to have with us this morning one who has 
always taken a large interest in our affairs, the President of the 
American Railway Association, Mr. R. H. Aishton, who has been 
unavoidably detained by a severe cold but who has sent us the fol- 
lowing letter: 

“My dear Mr. Anderson: 

“T had fully expected to attend your opening session at New York 
on Wednesday, November 14. At this writing, however, it looks as 
though it is going to be impossible. I have a very severe cold and 
my doctor has ordered me to take no chances until I get over it. 


“What I did want to convey to you is the importance of the work 
that has been done by the Signal Section since its organization in 
1895 as the Railway Signaling Club, and during all of its progress 
since that time, which has been on the lines as incorporated in the 
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Constitution of the original organization for the ‘Advancement of 
knowledge pertaining to the principles, design, construction, mainte- 
nance and operation of railway signaling appliances, by discussion, 
investigation and reports of the experience of its members; and to 
provide a means for the exchange of ideas to the end that signaling 
practice may be systematized and improved’. 


“I do not need to refer to what you have done in the past. The 
present state of the signaling art is a sufficient record of the 
thoroughness with which you have performed your work and the 
progress made in uniformity both in systems and in appliances, 
especially since 1910, have marked one of the most distinct steps in 
progress in the transportation field. 

“You are considering a number of important matters at your meet- 
ing. I note particularly the progress that has been made by your 
Chemical Committee in the development of long-time burning oil and 
the interest that is manifested by the railroads in the work of this 
committee. The study you are giving to highway crossing protec- 
tion and the standardization of that kind of work cannot help but 
prove to be most useful and valuable. The more recent development 
you are investigating as to the elimination of train stops by the use 
of power switch machines for operating switches from a distance and 
the remarkable study that is made public by you as to the result of 
the installation of such power switch machines offers a new avenue 
for increasing the adequacy of transportation about which we hear 
so much nowadays and also for providing greater measures of 
economy in operation. 

“These are real accomplishments and indicate the enthusiasm and 
the desire for improvement that has permeated the Signal Section 
since its inception twenty-eight years ago. 

“T wish you success in your work. Am sorry that I cannot meet 
and shake hands with you all, but I hope that you will have a most 
successful convention and be assured that if I can be of help to you 
in any way, you have only to call upon me. 


“Yours very truly, 


(Signed) “R. H. AISHTON, 
“President.” 


The Chair: -The first order of business is consideration of the 
minutes of the March, 1923, Annual Meeting. 


F, B. Wiegand (N. Y. C., West): I move the approval of the 
March, 1923, minutes as printed. 
(Seconded and carried.) 
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SUB-COMMITTEE OF ADMINISTRATIVE COMMITTEE 
ON EDITING. 


B. T. Anderson, Chairman. 


The Chair: The first report will be by the Sub-committee of the 
Administrative Committee on Editing. The report will be given by 
Mr. Wiegand. 


Mr. Wiegand: The Sub-committee of the Administrative Com- 
mittee on Editing had assigned to it Requisites and Alternate 
Requisites. The committee submits for consideration at this meeting 
report on that subject, and also a report on revision of General 
Electrical Requirements. 


REQUISITES AND ALTERNATE REQUISITES. 


It is unnecessary to read the explanatory statements. I will read 
the sub-committee’s recommendation and the remarks pertaining 
thereto. 


1. The abolition of the requisite sheet. Requisite sheets, in ac- 
cordance with former practice, should be used with major specifica- 
tions only. With unit specifications, the action at the June, 1922, 
Annual Meeting requires the use of an alternate requisites section. 


2. The use of the alternate requisites section in both unit and 
major specifications. It is advisable in the future to use alternate 
requisites section for both unit and major specifications, providing 
blanks in the major specification where recommendations of the 
committee cannot be given. 


3. That committees, wherever practicable, give their recom- 
miendation in each section of a specification. Committees specifying 
their recommendation is in keeping with present practice; all com- 
mittees are now giving their recommendation in each section of a 
specification. 

4. That blank space be provided in major specifications where it 
is impracticable to give such recommendation. Blank spaces are 
now provided on the requisite sheet, the major specification being 
worded as follows, as shown on requisite sheet: “It is better to 
provide blanks in the major specifications as it makes the specifica- 
tions more complete.” 


5. That alternates be shown in the alternate requisites section. 
Alternates are now being shown on both requisite sheets and in 
alternate requisites sections. They should be confined wholly to 
alternate requisites sections. 
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6. That each section having an alternate be followed by an 
asterisk (*) and the alternate requisites sub-section number. Placing 
the asterisk after the end of a section is in accordance with what 
was adopted at the June, 1922, Annual Meeting. 


7. That at the foot of each page where an asterisk appears the 
following be printed: “Section ...... Alternate requisites.” The 
footnote at the bottom of the page is what was adopted at the June, 
1922, Annual Meeting. 


8. That the alternate requisites section be given the specification 
number. Giving the alternate requisites section the same number as 
the specification number is what was adopted at the June, 1922, 
Annual Meeting. 


9. That the sub-sections in the alternate requisites section be given 
the number of the corresponding section in the body of the specifica- 
tion except that in the alternate requisites sub-section the number 
will have prefixed the letter “R’. Numbering of the sub-sections in 
the alternate requisites section was adopted at the June, 1922, Annual 
Meeting. 

I move the approval of the recommendations of Sub-committee of 
Administrative Committee on Editing for presentation at the Annual 
meeting. 

(Seconded and carried.) 


GENERAL ELECTRICAL REQUIREMENTS. 


Mr. Wiegand: 30. Dielectric requirements. The proposed word- 
ing of 30-a as shown on page g of the Advance Notice, is correct. 


32. Insulation. The proposed as written is incorrect. It is not in 
keeping with the recommendations of the Sub-committee on Editing. 
This should have been written as follows: 


32. Insulation. 


(a) Coils and windings shall be of cotton or silk 
covered wire, or of enameled wire. Cotton or silk covered 
wire coils and windings shall be impregnated in accord- 
ance with A.R.A., Signal Section Requisites for Impreg- 
nating Compound Treatment of Non-Oil-Proof Electrical 
Windings. Enameling shall be in accordance with R.S.A. 
Specification 4113. *R-32-a. 


This would permit an alternate. 


In connection with 32, Insulation, we have received a letter from 
Mr. L. F. Howard, of the Union Switch and Signal Company, com- 
menting as follows: 
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“I wish to voice our preference for the present section as against 
the proposed section. I believe the present section calls to the at- 
tention of the Purchaser all the points which he should bear in mind, 
and at the same time leaves a latitude for engineering judgment 
which will inure to the benefit of the customer. If I interpret the 
proposed section rightly, all cotton or silk covered wire coils and 
windings would have to be impregnated with asphaltum compound.” 

L. F. Howard (U.S. & S. Co.): The asterisk and alternate refer- 
ence which Mr. Wiegand said would be added to the proposed sec- 
tion will take care of my attitude on the relative merits. 

W. J. Eck (Southern): Is not this section in conflict with what 
we have just passed? -Is not there a conflict in the wording of the 
section in that we refer to one of the specifications by number and 
the other specification by a long title? Would it not be preferable 
to refer to both of the specifications by number? 

Mr. Wiegand: The Sub-comittee of the Administrative Com- 
‘ mittee on Editing is not in a position to change the wording or to 
make any specific recommendation. If that is to be done it should be 
referred to some standing committee. We simply have to take the 
wording as submitted and edit it. 

Mr. Eck: My impression is that the committee is already changing 
this. 

Mr. Wiegand: The committee is changing it, in this way: When 
the original section was written we had no R.S.A. requisites for 
impregnation treatment and now that we have the requisites we 
want to make the impregnation in accordance with those requisites. 

C. R. Beall (U. S. & S. Co.): The committee has made a specific 
recommendation regarding impregnation whereas in the old section 
there are three options: oil-proof, non-oil-proof or semi-oil-proof. 

Mr. Wiegand: I move that the report on section 30, Dielectric re- 
quirements, be approved for presentation at the Annual meeting. 

(Seconded and carried.) 

Mr. Wiegand: I move that section 32, Insulation, be referred to 
the Committee on Committees for assignment to some committee to 
handle. 

(Seconded and carried.) 


METRIC SYSTEM. 

The Chair: The Committee of Direction desires to submit a report 
on the Metric System which I will ask Mr. Wiegand to give. 

Mr. Wiegand: Under date of August 24, some documents were 
transmitted to the General Committee relating to the propaganda 
fostered by various interests having for its object the compulsory 
introduction of the Metric System of Weights and Measures. The 
Engineering Division is on record as being opposed to the Metric 
System. The manner in which the various departments of railroads 
would be affected by this proposed legislation is as follows: 
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“Tariff Department—Every item of the numerous tariff lists would 
have to be re-calculated to conform to the new dimensions, weights, 
volumes, distances and car dimensions. (These will all come out 
in decimals.) > hag 

“Claim Department—Many shippers would not understand the new 
units from which would arise errors, misunderstandings, claims and 
general dissatisfaction. 

“Freight Agents—The education of this force, scattered as it is 
along the line, would be a task of no mean proportion. 

“Purchasing Department—All existing specifications would have 
to be re-written. All commodities bought would have to be called 
for in metric units with prices as per the new units. 

“Real Estate Department—All deeds, plans, surveys, drawings, and 
descriptions of properties, rights-of-way, etc., would have to conform 
to the new system and valuations figured as per the new units. 

“Maintenance of Way Department—All earth, stone, gravel and 
brick work, fills, excavations, etc., would have to be ordered and 
executed in cubic meters. Milestones would have to be replaced 
with kilometer signs, etc. 

“Car Department—All capacities and weights marked on cars 
would have to be changed to metric units; spare parts and repairs 
would have to be called for in the new language. 

“Engineering and Mechanical Departments—Locomotives and all 
mechanical and electrical equipment of freight and passenger cars 
would have to conform to the new units as well as all apparatus for 
block and signal systems. Thousands of drawings would have to be 
changed in every office. The great difficulty the engineers would ex- 
perience, however, would be the fact that all engineering tables would 
have to be re-calculated, and this could not be done until new 
standards have been agreed upon. j 

“Accounting Department—The difficulties of this department, es- 
pecially during the transition period, would be very considerable. 
All printed forms would have to be revised.” 


At the meeting of the General Committee, Division IV—Engi- 
neering, a resolution was passed recommending that the importance 
of this subject be called to the attention of the Board of Directors 
and to the determined efforts being made to have this legislation 
enacted at the ensuing session of Congress. 

At the meeting of the Committee of Direction, November 13, it 
was agreed that this matter should be presented to the members of 
the Signal Section. 

In order that definite action may be taken by this Section, I move 
that the Signal Section endorse the action of the General Committee 
in calling this matter to the attention of the Board of Directors. 

(Seconded and carried.) 
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COMMITTEE X.—SIGNALING PRACTICE. 
F. B. Wiegand, Chairman. 


USE OF DERAILS. 


Mr. Wiegand: Committee X had various assignments. It reports 
on but one, i.e., “Report on the use of derails”. Mr. A. H. Rudd is 
chairman of the sub-committee handling this subject and I will ask 
Mr. Rudd to handle the report. 


A. H. Rudd (Penna.): Committee X had an informal meeting yes- 
terday and today, eleven of the sixteen members being present; 
they are unanimous in making a change in the conclusion which I 
will read later. The recommendation contained in this report is 
made for the following reasons: 


Derails are required at grade crossings by law or Public Service 
Commissions in ten states, most of which are located in the Middle 
West. In several others, commissions order them at some points, 
being governed by local conditions. In the majority of states no 
derails are required. 

‘It is not the general practice of railroads to install main track 
derails at interlockings of their own lines. 

Non-interlocked grade crossings are not provided with derails. 

Derails are not installed at automatic or manual block signal loca- 
tions even on single track. 

Derails are seldom installed at the ends of double tracks. 

On three or more track railroads, there is no safe place at which a 
derail may be located in the main track to insure against fouling 
other tracks when a derailment occurs. Even on a two-track rail- 
road, this danger of fouling the opposite track, by reason of train 
buckling, when derailment occurs, is always present. 

Accidents may not occur even if signals are over-run, but a derail- 
ment is certain if a train passes over an open derail, and even then 
a collision may result and has in several cases. In a few instances, 
the use of the derail actually caused a collision. 

Finally, the installation of a device to prevent an accident, ae 
causing another which may be much worse, is illogical. 

This report is unanimous. 

The report was submitted at meeting of Committee X, held in 
Chicago, Ill., June 12, 1923. Motion to accept was unanimously 
carried. 

As before stated, eleven of the members were present, and all 
voted in favor of the following changes: 
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Conclusions. 

Derails shall not be used in main tracks. 

On heavy grades, where the need of some device to check run- 
away trains or cars is indicated, properly designed deflecting tracks 
may be used. . 

It is self-evident that if the law, or a Public Service Commission 
that has jurisdiction, requires derails they will be put in. There are 
some Public Service Commissions that do not have jurisdiction. It 
is desired to have a clean-cut pronouncement by the Signal Section as 
to whether or not derails should be in main tracks. The clause which 
is cut out does not strengthen the report any and in some particulars 
weakens it. 

I move that the conclusions reading as follows: “Derails should 
not be used in main tracks,” and “On heavy grades, where the need 
of some device to check run-away trains or cars is indicated, properly 
designed deflecting tracks may be used,” be approved for presenta- 
tion at the Annual meeting. 

(Seconded and carried.) 


G. E. Beck (N. Y. C., West): Mr. Rudd bit off that sécond word 
pretty short. I do not know whether it should be “shall” or “should”. 


Mr. Rudd: The committee voted on “shall”, but the word “shall” 
does not belong there, it should be “should”. 


C. H. Morrison (N. Y. N. H. & H.): I do not wish to oppose the 
committee but just want to state we recently had a freight train de- 
railed at a crossing and I took’ care to see where a certain passenger 
train was at the time; it was right on the crossing, and if the freight 
train had not been derailed it would have cut the passenger train in 
two. 


Mr. Rudd: We have had several derailments which have caused 
various accidents. If we are going to start an experience meeting, I 
can submit a list a mile long. I presume whether we have derails or 
not, we will still continue to have accidents. 


O. R. Unger (Mo. Pac.): I would like to support Mr. Morrison’s 
statement as I recall an accident similar to the one he mentions. I 
think this is an inopportune time for the signal experts to make 
such a recommendation, as the Interstate Commerce Commission 
just at this time requires forty-nine railroads to install something 
that will give them. assurance of train stopping at a proper time. 


We all know a derail in main line track is a hazard, or, in other 
words, a necessary evil. They also claim, at least we hear it often, 
that the signalman likewise is called a necessary evil, and we have 
railroaded a long time without either, but in up-to-date and modern 
railroading we must have them both. 
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E. B. DeMeritt (Cent. of Ga.): Will the committee consider the 
substitution of the word “installed” instead of “used”? The word- 
ing as it is here implies that derails that we now have in should be 
taken out by means of making over interlocking plants and if the 
word “installed” is used in place of the word “used” it shows that the 
recommended practice does not call for derails in the main line in 
future installations. 


Mr. Rudd: The committee would rather stand its ground. I do 
not understand that if no more derails are installed it will make 
those in service innocuous. The elimination of the derails is as de- 
sirable as their non-installation. 

(Motion carried.) 


COMMITTEE VII.—CONTRACTS AND VALUATION.. 
G. E. Beck, Chairman. 


Mr. Beck: The committee submits for consideration at this meet- 
ing report on the following subject, “Instructions to Accompany 
Valuation Field Forms.” 

I call attention to the following corrections: 

On page 13, the last word of the paragraph commencing with the 
word “Definitions” should be “are” instead of “‘is’’. 

On page 15, in paragraph (G), “sub-divide into C” should be “sub- 
divide into G”’, and in paragraph (1), the fifth word “relay” should 
be “relayed”’. 

On page 17 “(C-1) Highway Gates” should be “(G-1) Highway 
Gates’’. 

With these changes I will ask Mr. J. M. Carley to present this 
subject-matter for discussion. 


INSTRUCTIONS FOR FIELD FORCE FOR USE OF FORMS 
AND IN REGARD TO INFORMATION REQUIRED 
TO MAINTAIN THE VALUATION RECORDS. 


J. M. Carley (B. & A.): I will submit the report by paragraphs: 

Addition, Betterment, Replacement without Betterment (Re- 
newals), Retirement without Replacement. There are examples, (a), 
(b), (c) and (d). Following this there are explanatory notes for the 
different I. C. C. Accounts. The committee then follows with the de- 
scription of the unit of property, and I might add that no two rail- 
roads in the country, it seems, use the same unit of property. There- 
fore, the committee has merely set up what it believes to be a 
satisfactory unit. . 
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Following that, paragraphs (A) Interlocking machine; (B) Lock 
and block or staff machine; (C) Tower appliances; (D) Switch lay- 
out; (E) Derail layouts; (F) Signals; (G) Wire and cable; 
(H) Track battery or transformer location; (I) Relay location; 
(J) Conduit. 


J.C. Mock (Michigan Central): (D) Switch layout. The example 
is the interlocking of a previously hand-operated switch. The ap- 
proved table of units gives a mechanically interlocked switch layout - 
the value of four units and when power interlocked it becomes eight 
units. Is it proper to charge the additional four units as a better- 
ment? 


Mr. Beck: I would say that it is a betterment. 


Mr. Mock: I should like to have a guide for conditions, oc- 
casioned by change from mechanical to electrical plants. 


Mr. Beck: In dealing with your unit table where you are changing 
from the four units mechanical to eight electrical it is merely an 
assignment for ownership, maintenance and operation, whereas this 
report has to do with the accounting under which you are going to 
report dollars according to the Interstate Commerce Commission’s 
requirements under Valuation Order No. 3. The two have no con- 
nection whatever except that you want to harmonize the change of 
four units to betterment and you would describe it in your material 
and labor reports under (D). 


W. M. Post (Penna.): To make (Q) consistent with other para- 
graphs should not “labor for placing” be included? 

Mr. Beck: That can be included. 

Mr. Carley: (R) Signal bridge; (S) Bracket post; (T) Special 
work. It will be noted that this includes connections from main 
track switch to derail in automatic block signal territory. That is a 
point the committee has had discussions about and it seems worthy 
of consideration. 

Following (T) we list Accounts 8, 10, 12 and 15. 

Then follows the note in regard to work train charges and equip- 
ment rental and the explanation of how the material and labor charges 
shall be placed on the forms. | 

I move the report, as revised, be accepted as information. 

(Seconded and carried.) 


TABLE OF INTERLOCKING UNITS AND VALUES. 


Mr. Beck: It becomes necessary to make a change in the Table of 
Interlocking Units and Values. There has been discussion with refer- 
ence to Unit No. 7 in connection with a mechanically pipe connected 
derail when tied on to an interlocked switch because under “Power- 
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Operated Unit” it was not given a unit value, whereas under 
“Mechanically-Operated Unit” it was given a value of “1”. This was 
done thinking that anyone adding such a mechanical unit to a power- 
Operated switch would add the value as given under ‘Mechanically- 
Operated Unit” to the value of such power-operated switch. There 
seems to have been some misunderstanding. The proposition was 
referred to me as arbitrator and I think I settled it satisfactorily. 
The committee now proposes Unit No. 7 be changed so that it will 
read under ““Power-Operated Unit’, “1” instead of “o”. 

There also is a comma required in Unit No. 15 after the word 
“annunciator” so that it will read: “Lock, block indicator, an- 
nunciator, slot”. In other words, some folks wanted to know what 
an annunciator slot was. 

I move the report be approved for presentation at the Annual 
meeting. ; 


(Seconded and carried.) 


COMMITTEE III.—POWER INTERLOCKING. 
F. W. Pfleging, Chairman. 
INSTALLATION OF APPARATUS IN SIGNAL TOWERS. 


F. W. Pfleging (Union Pacific): This is a report of the Signal 
Section Committee III conferee work with Telegraph and Tele- 
phone Section Committee 2 together with T. and T. 1449, 1450, 1451 
and 1452, which are typical plans of installations of apparatus in 
signal towers; and are submitted as information. 

The Telegraph and Telephone Section now advise that on T. and T. 
1449 the bay window be extended to permit the operator to have a 
complete view of the track. 

On T. and T. 1450 attention has been called by a member of the 
Signal Section to the fact that the panel is shown one inch in 
thickness while the Signal Section panel is one andione-half inch. The 
conferee will take up the question of this dimension with the 
Telegraph and Telephone Section, and ask that, if consistent, we 
agree on the one and one-half inch dimension so that the material 
carried in stock by both the Telegraph and Telephone Section and 
the Signal Section will be of one thickness. 


C. F. Stoltz (C. C. C. & St. L.): I understand the Telegraph and 
- Telephone panels are made of wood and the Signal Section panels of 
insulating material. 

Mr. Pfleging: Some are wood and some are slate; they are now 
using a jackboard of slate and putting it in the corners shown on the 
drawing. — 
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Another question raised by one of the Signal Section members was 
the location of the battery cupboard as shown on T. and T. 1451. 
The general practice is to use dry cells. The Signal Section mem- 
bers wish to have wet battery, if used by the telegraph department, 
placed in the lower part of the tower along with the signal battery. 


These plans must necessarily be typical as we found about twenty © 
different tower designs, and it appears to the conferee, that at 
some future date the Signal Section will find it necessary to adopt a 
recommended standard which can be expanded to take care of the 
various sizes of towers so that the apparatus for the Telegraph and 
Signal Departments can be placed in relatively the same positions in 
all tower layouts; at the present time this cannot be done as the 
towers are of all varieties. The committee would appreciate any 
plans of your towers which will show location of the apparatus. 


W. H. Elliott (N. Y. C., East): Do I understand that T. and T. 
1452 is submitted for our consideration with a view to its adoption? 
It would seem the window space in the front of the building out of 
which the signal man would observe the tracks and signals is not 
sufficient. 


Mr. Pfleging: I am glad you called our attention to that as I had 
another remark to make in that connection which had been called to 
our attention by a letter. It is proposed now to divide the panel 
into two three-foot panels and place it between the windows at the 
rear of the tower. This is a type of tower used on one of the rail- 
roads and the drawing shows where they have been putting it in. 
They want a definitely assigned location for it. You. will find the 
modern towers with windows all the way around and no spacing. 
The battery would have to be put below the window sills and the 
panels in the corner on an angle. That is another plan now being 
developed by the Telegraph and Telephone Section. 


Mr. Elliott: This plan might be satisfactory for the Telegraph 
and Telephone Section. It certainly is not for the Signal Section, 
and I suggest the committee present a plan which will be satisfactory 
from an interlocking standpoint, space for the location of the ap- 
paratus required by the Telegraph and Telephone Section being pro- 
vided. In T. and T. 1452, the wall panels and battery cupboard are 
placed in the front of the room where the signalman wants a window 
most. The cupboard might just as well be placed at the back of the 
operating room. 


Mr. Pfleging: In this tower there is no window provided where 
the cupboard is located, and some of the western roads are using 
towers with windows only on two sides for view and one in front for 
light. The corners have a wall space of four feet six inches. 
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Mr. Elliott: There cannot be any greater mistake than to put wall 
surface at the front and around the corners. We make the operating 
room of the signal station so with the mullions and the corner posts 
supporting the roof as small as practicable. This gives the signal- 
man the best view that it is practicable to provide, and enables him 
to work to the greatest advantage. 


Mr. Pfleging: We do that on most of our railroads today but a 
good many of the roads have at least twenty different types of towers 
in which the Telegraph and Telephone Section wish a definite place 
to locate apparatus when they start to install their wires. This is 
not a standard plan of any particular road. It is just some of the 
things that have been wished on the signal department in the way of 
a tower building, but future installations will not have a tower of 
this nature. 


Mr. Mock: It appears from the remarks of the chairman of the 
committee that this is a typical plan of an unsatisfactory tower. 


Mr. Pfeging: It is. 


K. E. Kellenberger (“Railway Signaling”): At the Telegraph and 
Telephone Section meeting, if I remember correctly, T. and T. 1449 
was not accepted as satisfactory by those present. Their objection 
was to the location of the operator’s equipment in the bay window 
part of the tower, claiming that the operator could not obtain a 
good view of the trains in either direction. They suggested that 
certain changes be made in the location of that table so that the 
operator could have a better opportunity to observe the tracks. I 
do not know whether this has been called to the attention of the 
Signal Section or not. 


Mr. Pfleging: I called attention to that, Mr. Kellenberger, in my 
first remark and I will read Mr. McCreary’s letter: 


“Dear Sir: 


“Referring to your letter of October 30, File 2224A relative to 
report of Sub-committee ‘H’ of Committee No. 2, Telegraph and 
Telephone Section; the typical floor plan which calls for a wall panel 
and battery cupboard 4 ft. 6 in. in width would combine the equip- 
ment shown on the two separate 3 ft. wall panels as shown on T. & T. 
plan 1449. 


“For your information, I am attaching a copy of report of Sub- 
committee ‘H’ presented at the December meeting, 1922, which shows 
the typical wall panel layout for the panel 4 ft. 6 in. wide (T. & T. 
plans 1200 and 1201). Am also attaching a copy of the report which 
was submitted at the September, 1923, meeting in which you will 
note the plan numbers have been changed. 
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“For your information I beg to advise that the report was ap- 
proved by the Section with some minor changes on T. & T. plan > 
1454, the principal changes being the enlarging of the bay window so 
that the operator will get a clear view of the track without being 
required to lean over the table. 


“Yours truly, 


(Signed) “O. L. McCREARY, 
“Chairman, Sub-committee ‘H’.” 


The point that I want to bring out is that this is a difficult situa- 
tion to handle due to the number of different types of towers that 
you have and if you attempt to make a typical plan you will have to 
make a typical plan for every kind of tower that is on a railroad 
today and it appears to the chairman that we will have to devise a 
typical floor plan for our tower layout. The structure, architec- 
turally, can be whatever it may on the outside but the interior floor 
plan generally, and the location of apparatus, can well be made a 
standard layout both for the Telegraph and Telephone and Signal 
layout. 

I move the acceptance of the report as information. 

(Seconded and carried.) 


Mr. Mock: I believe under the circumstances we should refer 
this back to the committee. Why accept it as information when 
everyone agrees that it is not correct? 


F. P. Patenall (B. & O.): We agree that there is information in 
this at least. It may be incorrect information but certainly brings 
us up to date so far as the Telegraph and Telephone Section is con- 
cerned. We know what they think about the situation. As I view 
this matter. it will be the committee chairman’s intention to submit 
a plan that will be correct with his next report as that is the informa- 
tion needed. 


Mr. Stoltz: This conveys to me that the Telegraph and Telephone 
Section want four feet six inches in the corner of the tower near the 
operator’s table. I do not know what else they can tell us. They are 
not going to design towers for the Signal Section. 


The Chair: I assume it is the intention of the committee to circu- 
larize the roads and obtain the layouts of the ‘different towers and 
then the committee will present a recommended report? 

Mr. Pfleging: Yes. 


(Motion carried.) 
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SPECIAL COMMITTEE ON HIGHWAY CROSSING 
PROTECTION. 


A. H. Rudd, Chairman. 


Mr. Rudd: The following outline of work has been assigned: 

1. Recommend requisites for automatic signals used for highway 
crossing protection. 

The committee submits for consideration at the Stated meeting 
reports on the following subjects: 

1. Requisites for automatic signals used for highway crossing 
protection. 

Report on code on colors for traffic signals. 

Paragraph 1 was,submitted to 1923 Letter Ballot and received the 
required two-thirds affirmative vote. As a matter of fact the vote 
was I1I29 to I. 

Paragraph 2 was submitted to 1922 Letter Ballot and received the 
required two-thirds affirmative vote. 

As is the custom of this committee, all recommendations are 
unanimous, including approval of the symbols to be submitted by 
Committee VI. 


A.R.A. SIGNAL SECTION REQUISITES. 
HIGHWAY CROSSING SIGNALS. 


This report was formulated last summer. After it was made a 
number of the manufacturers were asked if it had their approval. 
Some of them made objections. Fourteen of the sixteen members 
of the committee met yesterday and made one or two slight 
revisions in the report. Their vote, as usual, was unanimous. 
Requisites 1 and 2 are water over the wheel. | 

8. Range. This is practically the same specification as for po- 
sition light signal. 

9. Spread. This is already in Requisites for Light Signals for Day 
and Night Indications. 

10. Lenses or roundels. One of the manufacturers objected to 
this because they were making a signal that had a five inch lens and 
wanted us to change it and reduce the minimum diameter to five 
inches. The experiment and demonstration which the members of 
the committee made show that probably the eight and three-eighth 
inch diameter is the one to be used for these signals. It probably 
gives a better light. Some of the roundels are here in case any of the 
members want to look at them after the meeting. The committee 
therefore did not care to change the recommendation, and therefore 
it stands, five and three-eighths inch minimum and eight and three- 
eighths inch maximum for the flashing light type. 
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11. Wig-wag type. Length of stroke. 12. Disc. “Size and paint- 
ing of disc is shown on A.R.A. Sig. Sec. 1553 presented herewith.” 
That, strange to say, had more objection than any other requisite in 
the report. In fact, except for the one request to make the light 
smaller on the flashing light type, all the objections were on this 
disc. You will note that the drawing shows a five and three-eighths 
inch red lens or roundel. One of the manufacturers said they used 
a four and one-half inch and another a two inch, so after discussion 
the committee decided that five and three-eighths inch was probably 
too large and too heavy for the proper swinging of the disc and as 
this was not a day signal, but only a night signal, the committee con- 
cluded to eliminate from the drawing the figures five and three- 
eighths inch and present the drawing with these figures eliminated 
from the red lens or roundel in the center of the disc. One of the 
manufacturers requested that we do not specify ‘where the roundel 
should be, that it might be suspended from the disc, but as the com- 
mittee has fixed the arc, and the number of swings, it seems to us 
that we should hold to our recommendation, keeping the light in the 
center of the disc. 

There was some objection to the recommended painting. One or 
two people thought that it should be red, The committee,has been 
striving and the chairman as a member of the American Engineering 
Standards Committee on Code for Standard Traffic Signals, has been 
trying to eliminate red except where it actually means stop. There- 
fore the committee with the elimination of the five and three-eighths 
inch dimension from A.R.A. Sig. Sec. 1553 wishes requisite 12 to 
stand as written. 

I move that A.R.A. Signal Section Requisites for Highway Cross- 
ing Signals and A.R.A. Sig. Sec. 1553, as revised, be approved for 
presentation at the Annual meeting. 

(Seconded and carried.) 

C. A. Christofferson (Northern Pacific): Am I to understand from 
the committee that they entirely eliminated the non-automatic illumi- 
nated crossing sign? I do not see it here any more. It was in the 
report once upon a time. 

Mr. Rudd: One of the items of work assigned to the committee 
was to recommend requisites for automatic signals used for highway 
crossing protection. The committee has confined itself to the as- 
signment. 

Mr. Christofferson: I see that the committee has followed the 
outline of work laid out for it. I think it unfortunate that we 
cannot get any recommendation for some illuminated crossing signal 
of a non-automatic type. We have in the last two or three years on 
the Northern Pacific installed non-automatic illuminated crossing 
lamps at crossings where we have been asked by the councils of 
small cities to install wig-wag signals, a more expensive installation, 
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on account of having our line equipped with automatic signals which 
causes the expense in some cases to run ag high as thirty-five hundred 
dollars for one crossing. 

If we can get away with an expenditure of about a couple of 
hundred dollars for a highway grade crossing we are saving money. 
In some places we have to install the automatic highway crossing 
signal. If we go on record as recommending only the automatic 
crossing signal, the various railroad commissions and the town 
boards will have something to fall back on while, if we have a 
recommendation and drawing with a smaller expenditure showing, 
and illuminated a non-automatic signal, we can get away with ex- 
penditure a lot better. 

It does not make any difference what we put in; we all know thar 
we have accidents at crossings. 

During the time that we have installed these illuminated signs 
along the line we have found many places where the people would 
rather have the illuminated sign than the crossing wig-wag signal and 
bells. In fact, bells in many places have been taken out on request, 
because they make too much noise and disturb the residents. 


I would like to see this committee given the assignment, “Prepare 
requisites for a non-automatic highway crossing signal”. I move 
that such an assignment be given to this committee. 

(No second.) 


Mr. Rudd: Mr. Christofferson’s remarks are enlightening and il- 
luminating, but not germane to the subject. As chairman of this 
committee, I have tried to impress on the members of the Section a 
number of times that we are not the whole thing in this highway 
crossing protection, that there is another committee, of the Oper- 
ating Section, of which Mr. C. L. Bardo is chairman, the Committee 
on Highway Grade Crossing Protection and Trespassing, which is 
handling the matter of approach signs, crossing signs, anything per- 
taining to the protection of crossings, except the automatic signals. 
Three years ago we made a drag net report endorsing what the . 
parent association had done five years before; went into all the dif- 
ferent phases of highway crossing protection which were not in our 
assignment and some of us had our knuckles pretty well rapped 
because we did not mind our own business, and now we are minding 
it. This is the assignment and this is what we are recommending. 

The result of the Letter Ballot on requisite 1, defining the aspect 
of the automatic signal was transmitted to Mr. Bardo, and his com- 
mittee endorsed this recommendation and recommended that it be- 
come a recommended standard of the American Railway Association. 
The American Railway Association met on the eighth of November 
but was unable to get to this report, in fact, practically all the 
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reports submitted had to go over, and I understand informally that 
these will probably be submitted to Letter Ballot. I have no doubt 
that they will be approved. 


After their approval we will have an A.R.A. recommended standard 
for which we have provided requisites so that we may purchase sig- 
nals of the wig-wag and flashing light type that display the same 
indication to the public. 

If the Committee of Direction in its wisdom assigns to this com- 
mittee the proposition of lighting up the signs, etc., we will accept it. 
We can submit our recommendation to Mr. Bardo’s committee and 

have them act on it, but we have no authority to legislate for some- 
thing that does not concern us. 


T. S. Stevens (A. T. & §. F.): For the information of the Signal 
Section, I would like to amplify Mr. Rudd’s remarks to this extent. 
Besides this committee which is working towards standardization of 
certain features of highway crossing protection, there is a committee 
of the Safety Section that is working about on the same lines. That 
committee also refers all its findings to Mr. Bardo’s committee and 
such findings are approved if they are satisfactory. We are in 
exactly that position; Mr. Bardo’s committee is the final avenue for 
promulgating these standards. Then there is a legal aspect to all of 
this which should be taken care of and that is what we get from 
submitting it to Mr. Bardo. The legal aspect is being handled through 
the proper channels. There are a few ramifications to this and it is 
best that it be handled very carefully: 


Mr. Rudd: There is also a committee on relations of the railroads 
to the public, and I believe, a committee on legislation; all these 
committees are tied together. If we hold to our task and do what 
we are asked to do we have done enough. 


C. Adler, Jr. (Railroad Signal Specialties): I have a suggestion 
that might be of interest. As the result of a certain amount of study 
- of the alternate flashing light signal, I found that while the illusion - 
of the waving light is accurately produced at night, this effect is 
somewhat hampered in day time because of the intervening daylight 
between the lamps. By placing a dull black background behind the 
lamps this difficulty is overcome and the waving light illusion is 
effected equally day and night. 


Mr. Rudd: As to the background, the drawing submitted at the 
last meeting was typical. We did not attempt to show any exact 
device because we wanted to leave that wide open to all the manu- 
facturers and we felt that if we had the vital dimensions so that we 
could get the flashes to absolutely resemble the swing of the wig- 
wag the same arc, the same time, we would nearly get uniformity, at 
least as near as we could at the time. 
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J. J. Corcoran (N. Y. C., East): To make requisite 12 a complete 
sentence, I suggest the addition of the words “shall be” between the 
words “disc” and “as”. 

Mr. Rudd: In requisite 2, the last word “crossings” is a typo- 
graphical error; it should be “‘crossing”’. 

We will change requisite 12 by substituting the word “is” for “as”, 
it then reading, “Size and painting of disc is shown on A.R.A. Sig. 
Sec. 1553 presented herewith”. 


R. B. Elsworth (N. Y. C., East): The information contained in 
the footnote at the bottom of page 25 is important and an integral 
part of the report. I suggest that the committee again try to in- 
corporate the thought contained in this footnote in requisite 2, per- 
haps as a second paragraph. 

Mr. Rudd: Requisite 2 has been submitted before. The com- 
mittee desired to change the original wording as little as possible so 
that requisite 2 appears as it was passed by Letter Ballot. It was 
withheld from the Manual by the Committee of Direction along 
with the greater portion of the report which was adopted at the June 
meeting at Spring Lake. The committee on reviewing requisite 2 
felt that it should be modified in a way or at least explained and that 
is the reason for the footnote. The committee has presented it in 
this way as they wished to do so without a change. The committee 
is willing that the Sub-committee on Editing include the note as a 
part of requisite 2. 


Mr. Carley: Requisite 1 reads, “for the protection of highway 
traffic”. Are we protecting highway traffic or are we informing the 
traffic? Is not the word “protection” incorrect? 


Mr. Rudd: If the brothers here only knew what that requisite 
cost this committeé in gray matter, they would think it was perfect. 
It does inform the highway traffic. I do not’ suppose anything 
will ever protect it, but this is as near to it as anything we know. We 
would like to have it given a broad construction. 

(Motion carried.) 


SYMBOLS, TRANSMISSION VALUES AND REFLECTORS. 


Mr. Rudd: Committee VI will present the symbols recommended. 
We have received in the last few days reports on transmission 
values from Dr. Gage. A number of the members have been experi- 
menting, Mr. Morrison particularly; the lenses and roundels used are 
here for inspection. We have not felt that we could make a definite 
report at this time. It would make a very good assignment for next 
year. We have developed the fact that probably we will need dif- 
ferent transmission values where reflectors are used than where they 
are not used. That is, the intensity of the light from the reflector 
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will probably require a darker hue than where the reflectors are not 
used. The phantom indication on a single light may be an objection 
but with the horizontal lights flashing alternately the objection of 
the phantom is apparently wiped out. 
I move that this subject-matter be accepted as information. 
(Seconded and carried.) 


CIRCUITS. 


Mr. Rudd: Typical circuits are shown on A.R.A. Sig. Sec. 1554 and 
A.R.A. Sig. Sec. 1555 presented herewith. The general arrangement 
provides for two circuits so arranged that, if the flasher circuit fails, 
one steady light will be displayed on each signal, and, if the other 
circuit fails, one flashing light will be displayed on each signal. 

A.R.A. Sig. Sec. 1554 shows two separate sources of battery supply. 
A.R.A. Sig. Sec. 1555 shows one source of alternating current supply, 
with a battery that is cut in, in case the alternating current fails. In 
this case only one source of battery supply is shown although the 
circuits, with the idea that if the alternating current fails it would 
only be for a short time, and that the single direct current battery 
would be sufficient to bridge the gap until the alternating current 
came back again. ‘ 

There was some criticism of these circuits we sent out to the com- 
mittee and we feel now that they are, while entirely typical, repre- 
sentative of the best practice. Of course, a great many of the signals 
now are installed with one battery and one battery is just as good as 
two, provided there are no failures, but if that battery fails, neither 
of the lights light up. If you have two separate batteries, you have 
at least part of the signal. 

This is offered for discussion. 


Mr. Mock: We are not using either of these circuits. We are 
using a third relay and find it very satisfactory. May I ask if this - 
committee has considered that alternative? 

Mr. Rudd: The committee would be very glad to have Mr. Mock 
submit it for consideration during the coming year if we are fortu- 
nate enough to be assigned to this subject again. 

Mr. Wiegand: I call Mr. Mock’s attention tq the note on A.R.A. 
Sig. Sec. 1555, “Flasher relay is typical. Any other type of flashing 
device may be used provided it produces the same results”. 

Mr. Mock: That is very true, but as this is information I think 
another good typical circuit should be shown. ; 

Mr. Rudd: We found there were several ways of doing it. We 
had some mercury devices. We had six or eight different schemes 
and a typical circuit for each seemed to be somewhat beyond the 
province of the committee. We could make it typical with the 
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mercury proposition or with the third relay and say anything else 
could be done, but as four or five of the companies make a satisfac- 
tory relay that does give the alternate flashes evenly, not having. 
one flash a big flash and the other a little flash, and as that is what 
most of the people, I think, are installing, it seems logical that we 
should make it typical based on that. This does not bar other cir- 
cuits for future development. It may be that we could get some- 
thing for that without any moving parts at all. If we can, we will 
certainly report on it. 


Mr. Mock: There is a flashing light arrangement used in Detroit 
to indicate street railway crossings. It flashes continuously and, so 
far as I know, is reliable. We have a number of steam railway tracks 
at street crossings where it is not possible to give a reliable indica- 
tion by track circuit. Possibly this kind of an indication would be 
good in such cases. I see no good reason for a distinction between 
street railway crossings and steam railway crossings, so I am in 
Sympathy with Mr. Christofferson’s desire for further investigation 
and a recommendation in regard to locations where automatic protec- 
tion is not practicable. 


Mr. Rudd: The report of the June, 1922, meeting which recom- 
mended how you should illuminate the signs at the crossing and how 
you should illuminate the approach sign, was withdrawn for the 
reason that this recommendation was not within our province. Mr. 
Bardo’s committee, however, had the benefit of those recommenda- 
tions and they have had the benefit of everything we have received 
that did not pertain to the assignment which was given us. 

The point I would like to make is that if this report is satisfactory 
to the Signal Section it should be accepted, and if it is to be ampli- 
fied, an additional assignment must be given the committee. 


H. M. Jacobs (Gen. Elec. Co): In A.R.A. Sig. Sec. 1554 the com- 
mittee have evidently simplified the diagram of the flasher relay, but 
the power relay shown on A.R.A. Sig. Sec. 1555 might be simplified 
by omitting half the contacts; possibly the committee had some 
special thing in mind. 

Mr. Rudd: That question has been raised by some of the manu- 
facturers. I must admit that I did not submit it to the committee 
yesterday because I forgot it. This is a typical circuit. If relays are 
made with only one contact instead of the multiple contacts as shown 
under the flasher relay and on A.R.A. Sig. Sec. 1555 under the cut- 
over relay, they can, of course, be used. This need not be followed 
exactly; it is a typical circuit showing what the committee suggests. 


G. H. Dryden (B. & O.): On A.R.A. Sig. Sec. 1554 while multiple 
contacts are used, each is on an independent circuit. It seems to me 
that it would be much’ better to provide the second chance by 
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merging the contacts and the wires in multiple. You provide an 
independent contact and each circuit is independent. There is no 
second chance either with the batteries, relay contacts or wires. The 
circuit shows double the amount of wire that is necessary. 


Mr. Rudd: That is a very debatable question. There is a good 
deal to be said on both sides. You bridge your batteries together; 
then you have one source of supply. If you get a short on two of 
the wires you may draw enough battery from it so as to take the 
current away from the others and you have no light. If you geta 
bad ground or two grounds you may get the same thing. 

The question of tying the batteries together so that you have the 
two sets in parallel and give, as Mr. Dryden says, two chances, was 
considered. It was felt that there would be less chance of failure if 
the batteries were separated. 

Of course, many people think putting in two sets of batteries is 
waste of money. It costs a little more at first but your consumption 
is one-half of what it would be if you had one battery, so that after 
the first cost of buying these batteries, and the shelter, the cost of 
maintenance is not more. In fact, it might be less because renewals 
do not have to be made so often and the maintainer does not have to 
spend so much time on it. I think if Mr. Dryden would figure out 
the chances of the battery being drawn off by a ground or cross, he 
will find that the separate battery is preferable and the reason we 
have run these extra wires is to keep the circuit separate so if they 
went bad we would still have the other two. It is a close decision. 


CODE ON COLORS FOR TRAFFIC SIGNALS. 


Mr. Rudd: I will read from the record. If there are any sug- 
gestions, I will be pleased to consider them in the order submitted. 


The American Engineering Standards Committee is working on the 
code on colors for traffic signals, etc. 


The Executive Committee had a meeting the first of November and 
the reports of these three committees were submitted. We were 
in session from ten until five and did a good deal of constructive 
work, on the colors, on the signs, laid the basis for a report, but it 
was felt at that time it would be a mistake to give out any publica- 
tion of the work, in that it might have an adverse influence on some 
of the seventy-five or eighty constituent bodies that make up this 
committee. Finally four of us were appointed, I think Dr. Gage and 
myself were two of them, to get the thing in shape for another meet- 
ing of the Executive Committee, so that we could submit that as our 
report to the various constituent bodies to vote on. 
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Another sub-committee was appointed to handle the question of 
automobile tail lights and not only the stop light but all the various 
directional lights. That committee has a real job on its hands be- 
cause every day there is some new color blossoming out on the rear 
of an automobile. I imagine that the committee’s report will be in 
shape so that possibly it can be acted on at our Annual meeting, 
possibly not. -The committee took one definite action, which, being 
definite, I think can be announced, and that is the recommendation 
of green lights at exits of theatres and other public buildings. That 
had to be a quick action and I suppose had to be submitted with the 
chance of the other people endorsing it or not. I cannot tell you any 
more; it is a great secret; but we did some good work. 

I move this subject-matter be accepted as information. 


(Seconded and carried.) 


COMMITTEE VIII.—ALTERNATING CURRENT 
AUTOMATIC BLOCK SIGNALING. 


C. H. Morrison, Chairman. 
RECTIFIERS. 


Mr. Morrison: Committee VIII submitted a report on avail- 
ability of rectifiers for signal systems. After submitting this report 
the committee held a meeting and desired to revise same and there- 
fore requests that the report be withdrawn for reconsideration. I 
SO move. 


(Seconded and carried.) 


AVAILABILITY OF DEVICES AS A SUBSTITUTE FOR 
RELAYS WITH MOVING PARTS. 


Mr. Morrison: In the matter of availability of devices as a substi- 
tute for relays with moving parts, the committee reports that it has 
been unable to date to learn of any device without moving parts that 
can be substituted for relays and while two prominent signal com- 
panies have had under consideration the development of such an in- 
strument, neither of these companies is in a position to submit any 
definite information, neither can they inform us as to when such a 
device may be expected on the market. 


I move that this report be accepted as information. 
(Seconded and carried.) 


(Morning session.—Recess. ) 
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NOVEMBER 14, AFTERNOON SESSION. 


The meeting convened at 2:00 p.m., Chairman B. T. Anderson, pre- 
siding. 


COMMITTEE VI.—DESIGNS. 
E. K. Post, Chairman. 


E. K. Post (Penna.): The committee submits for approval the fol- 
lowing revised drawings: 


PLATE NO. 4, R.S.A. SYMBOLS. 


Mr. Post: The committee has received the following suggestion 
which we can accept: “That the title highway crossing signals be 
moved to the left in order not to include bell and buzzer, and that 
the symbols for bell and buzzer be shown both a.c. and d.c.” 

I move that Plate No. 4, R.S.A. Symbols, as revised, be approved 
for presentation at the Annual meeting. 

(Seconded and carried.) 


R.S.A. 1056. 
TERMINAL BLOCKS. 


Mr. Post: The revision of R.S.A. 1056 consists of the following: 
reference 10567 added, and the size of thread and distance of thread 
from bolt head specified on binding post. 

I move that R.S.A. 1056 be approved for presentation at the Annual 
meeting. . 

(Seconded and carried.) 


A.R.A. SIG. SEC. 1085. 
PIPE CARRIER—DETAILS. 


Mr. Post: Changes have been made in dimensions to provide for 
variations in manufacture; material for bottom roller pin 10852 and 
top roller pin 10854 have been changed to open hearth steel. 

I move that A.R.A. Sig. Sec. 1085 be approved for presentation at 
the Annual’ meeting. 

(Seconded and carried.) 


R.S.A. yc 
SWITCH BOX CONNECTIONS. 


Mr. Corcoran: The stud shown as insulating ball stud 12235 does 
not show any finish for the ball. Also, the socket in which this ball 
rides does not show any finish. If these parts are not finished, the 
advantages for which this rod is designed are not realized. | 


Mr. Elliott: I ask the committee to consider revising the point 
lug 122317 so as to make the connection between the rod and 
the lug a bolted or fixed one and do away with the nut by which the 
rod is fastened to the point lug. The nut projecting beyond the rod 
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forms an ugly point on which something dragging, a brake beam or 
chain or something of that kind, is apt to catch and tear the point out 
of position. 

We have designed an arrangement which in our opinion overcomes 
this objection and at the same time furnishes as reliable and economi- 
cal a connection between the point and the switch circuit controls as 
the design here shown. 

Mr. Post: The matter has been before the committee for two or 
three years, and in order to get started right on it, the committee de- 
cided to submit this design, which has been revised as follows: Non- 
insulating Ball Stud 12236, Non-insulating Connections 122314 and 
122316 have been removed. 

It is the intention of the committee to continue work and de- 
termine if a better switch box connection can be developed. We have 
received many criticisms on this particular design, but so far have 
not had presented any design that the committee believes is better 
than this one. 

I think we can accept the suggestion that the ball be finished. I 
would like to hear from the manufacturers about finishing the inside 
of the jaw. I understand that it is a very expensive operation. The 
committee considered that but was advised not to do it as it is quite 
expensive to mill out the jaw and make a finished surface on the 
interior. 

Mr. Beall: Finishing the jaw inside would be very expensive, as 
Mr. Post says. It would be very questionable as to what results 
could be obtained. 


Mr. Post: I move R.S.A. 1223 be approved for presentation at 
the Annual meeting. 
(Seconded and carried.) 


R.S.A. 1236. 
TWO-WAY-SINGLE-LAMP SIGNAL. 


AR.A. SIG. SEC. 1550. 
SEMAPHORE SPECTACLE FOR STATION SIGNAL. 


Mr. Post: The committee has decided to withdraw these draw- 
ings to give consideration to suggestions made since this report was 
submitted. 

H. Hobson (A. T. & S. F.): Referring to R.S.A. 1236. I suggest 
to the committee that the ladder be extended above the spectacle 
castings about six inches. My reason for asking this is that a man 
going up the ladder, as it is now shown, to put a lamp up will, when 
leaning over the spectacle castings, almost invariably steady itself by 
resting his hand on same, and if, while he is doing this, somebody in 
the station clears a signal he is apt to lose his balance and have a 
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dangerous fall. We have for some time put ladders up on our train 
order signals on the Santa Fe in the same way as I have suggested; 
that is, just as it is shown on R.S.A. 1236, but the top of the ladder 
reaches some six inches above the top of the spectacle castings. 


Mr. Post: The committee accepts the suggestion. 


A.R.A. SIG. SEC. 1544. 
ELECTRIC LAMPS AND ADAPTER. 

Mr. Post: The committee has accepted the suggestion that the 
note for lamp No. 15441 be changed to provide for a tolerance of 
twenty degrees either way; that is, the note reading, “the filament 
shall be at right angles to the pin”. We propose to provide a toler- 
ance of twenty degrees. 

I move that A.R.A. Sig. Sec. 1544, as revised, be approved for 
presentation at the Annual meeting. 


(Seconded and carried.) 


A.R.A. SIG. SEC. 1545. 
MECHANICAL DWARF SIGNAL. 

Mr. Post: The committee has accepted the suggestion that a 
reference be added to designate this dwarf as Type B, and that the 
present dwarf signal R.S.A. 1097 be designated as Type A, and be 
retained for the present. 

I move that A.R.A. Sig. Sec. 1545, as revised, be approved for 
presentation at the Annual meeting. 

(Seconded and carried.) 


Mr. Elliott: I suggest the dimensions be shown giving the clear- 
ance between the lamp and the back of the spectacle on the side 
view that is shown in the upper right hand corner. I think by show- 
ing this dimension it will impress the importance of maintaining this 
clearance. 


Mr. Post: The committee will accept that and have it added to 


the drawing. 
(Motion carried.) 


A.R.A. SIG. SEC. 1548. 
ENAMELED STEEL SIGNAL BLADES. 
Mr. Post: I move that A.R.A. Sig. Sec. 1548 be approved for 
presentation at the Annual meeting. 
(Seconded and carried.) 
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A.R.A. SIG. SEC. 1552. 
BASE FOR ONE-WAY WALL MACHINE. 
Mr. Post: I move that A.R.A. Sig. Sec. 1552 be approved for 
presentation at the Annual meeting. 
(Seconded and carried.) 


A.R.A. SIG. SEC. 1556. 
BONDING MANGANESE FROGS. 


Mr. Post: I move that A.R.A. Sig. Sec. 1556 be approved for 
presentation at the Annual meeting. 
(Seconded and carried.) 


ELECTRIC LAMPS FOR SIGNALS. 


Mr. Post: Under assignment No. 2, the committee presents the re- 
port on Electric Lamps for Signals. 

I move the report be accepted as information. 

(Seconded and carried.) 


A.R.A, SIGNAL SECTION SPECIFICATION 12322. 
ONE INCH WROUGHT IRON SIGNAL PIPE. 


Mr. Post: The committee presents a change in A.R.A. Signal 
Section Specification 12322 for One Inch Wrought Iron Signal Pipe. 

In section 5, the word “normal” should be changed to “nominal”’’. 
That is an error in printing. 

I move that A.R.A. Signal Section Specification 12322 be approved 
for presentation at the Annual meeting. 

(Seconded and carried.) 


SALT BRINE DRIPPINGS FROM REFRIGERATOR CARS. 


Mr. Post: Conferee B. H. Mann, of the Missouri Pacific, who is 
handling the subject of Salt Brine Drippings from Refrigerator Cars, 
presents a report, which appears on page 48. 

I move that this cooperative report be accepted as information. 

(Seconded and carried.) 

In connection wtih this report it is felt that this is an active sub- 
ject, and I move that the Committee of Direction call to the atten- 
tion of the proper American Railway Association officers the dam- 
age that is being done to signal equipment by brine drippings, and 
urge that action be taken to prevent it. 

(Seconded and carried.) 


Mr. Wiegand: At the last meeting of the General Committee of 
the Engineering Division, the committee adopted a resolution recom- 
mending to the American Railway Association that there be no 
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further extension of time. This was done on account of the damage 
to track and bolts, etc. 
(Motion carried.) 


SIGNS, SYMBOLS, ABBREVIATIONS, ETC. 


Mr. Post: We submit a report of the conferee of the Signal 
Section cooperating with the American Engineering Standards Com- 
mittee on Signs, Symbols, Abbreviations, etc. 

I move that this cooperative report be accepted as information. 

(Seconded and carried.) 


STANDARDIZATION OF PIPE FLANGES AND FITTINGS. 


Mr. Post: Report of the conferee of the Signal Section working 
jointly with the Mechanical Division on Standardization of Pipe 
Flanges and Fittings appears on page 49. 

I move that this cooperative report be accepted as information. 

(Seconded and carried.) : 


COMMITTEE V.—INSTRUCTIONS. 
J. S. Gensheimer, Chairman. 


INSTRUCTIONS FOR THE INSTALLATION, MAINTENANCE 
AND OPERATION OF STORAGE BATTERIES. 


J. S. Gensheimer (Penna.): We have received some comments and 
criticisms from both members and manufacturers which have been 
considered by the committee, and the changes desired by the com- 
mittee will be incorporated as I present the instructions. 

The headings as appearing in the Advance Notice are not just as 
the committee had intended and they will also be changed. The 
changing of headings will eliminate the necessity for footnotes. 


Mr. Elliott: It would seem that the word “General” applies to all 
of the instructions from 1 to 47; then where are the instructions that 
form the body of the subject? It would seem if “General” is to 
apply to only a few of the instructions, why should there be some 
sub-division to separate the two parts? 

I would also like to make the suggestion that 1 to 4 are not instruc- 
tions. They are educational or informative and should be separated 
from instructions and given a different heading. This also applies to 
some of the other instructions. 

Mr. Gensheimer: Instructions 1 to 47 are “General”. The 
changing of the headings will clear that up. While it is true that 
some of these instructions are educational, yet the committee feels 
they properly belong in the instructions and would like to see them 
retained as such. 
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The committee would like to change the first sentence to read: 
“Tsolate open type battery in a room or box, as the acid fumes given 
off during charge are of a corrosive nature”. 


Mr. Elsworth: We now have in the Manual under date of 1918, 
twenty-two consecutive paragraphs comprising a definite and concise 
instruction entitled, “Directions for the Installation of Lead Type 
Stationary Storage Batteries”. Those instructions are so assembled 
that a man with practically no knowledge of batteries could, upon 
following them, as written, set up in good shape a stationary storage 
battery. It seems that information cannot help but be of definite 
value to the Association and to the railroads; and I would ask that 
the committee seriously consider including that subject as a chapter, 
perhaps, in their revised instructions. The information is all here, 
divided over the twelve pages, but it seems that the installation of a 
battery is something which a man might want to know about and as 
long as we have it in pretty good shape in two or three pages, I wish 
to urge the conimittee to consider keeping it together. 


Mr. Gensheimer: The committee gave that matter consideration, 
before making the change which they now recommend. We feel that 
the installation, maintenance and operation are tied together and be- 
lieve that this is a better arrangement. 


Mr. Beck: I feel the same as Mr. Elsworth does. We now have 
definite instructions in the Manual and while they are like Topsy and 
just grew and may not be in the proper order, Mr. Elsworth says 
they are all in this report in different form. I think there have been 
some important ones omitted. You should first install the battery, 
then maintain it, and then operate it; the instructions should be in 
that order. 


Mr. Gensheimer: The committee went through the subject-matter 
now in the Manual and attempted to get all of that matter in these 
instructions that they considered necessary. There may have been 
some minor items omitted, but I think Mr. Elsworth is correct when 
he says that practically all of it is here. 


Mr. Elsworth: I am very sorry the chairman could not say 
that they would give the subject further consideration, and I would 
like to ask that the members of the Signal Section look into their 
Manuals and see what we have now, and if they agree that there is 
merit to my point, they write the chairman of this committee. I dis- 
like very much to have them tell us that it is all settled because there 
is doubt in my mind as to whether the committee is improving this 
branch of the subject. 
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Mr. Gensheimer: I did not intend to convey the impression that 
the committee would not give it further consideration. It is the com- 
mittee’s intention to hold another meeting between now and the time 
necessary to have the matter in shape for the Annual meeting, and 
we shall give consideration to all suggestions which are offered here 
today. 


Mr. Wiegand: I ask the chairman to consider combining the last 
sentence of instruction 5 with instruction 27. 


Mr. Gensheimer: Offhand that looks all right and the committee 
will give same consideration. 
The committee would like to add at the end of 6, “or vaseline”. 


Mr. Stoltz: There is nothing in these instructions to differentiate 
between the different types of battery nor the different methods of 
charging. It seems that if these instructions are followed it is going . 
to run into a lot of expense in construction when it is not necessary. 
With the nickel alkaline battery, you do not need this acid-proof 
paint because there is no acid there, and with the floating charge bat- 
tery there are no acid fumes. So why spend the money for them 
when we do not need them? I think the committee should bring out 
the fact that these instructions apply to a battery that is going to be 
charged periodically where acid fumes are likely to be prevalent. 

Mr. Gensheimer: I do not think the nickel, iron, alkaline people 
make any claim that there are no fumes of any kind given off from 
their battery. There are fumes of an explosive nature as well as cor- 
rosive to some objects. However, the matter will be given consider- 
ation. 

The committee desires to eliminate 8. 

The committee desires to insert a comma and “pegs” in 9g, after 
“wooden racks” in the first line. Instructions 10 to 15 do not 
properly belong under “General” but under the “Lead Acid Type”. 
The committee would like to consider them here with the under- 
standing that they will be placed under “Lead Acid Type” before 
presentation at the Annual meeting. 

Mr. Wiegand: Will the committee consider taking the last sen- 
tence of instruction 17 and combining it with 12? 

Mr. Gensheimer: With 12 going over under the “Lead Acid Type” 
we will-need 17 under “General”. 

Mr. Wiegand: That may make a difference. 

Mr. Gensheimer: 14. “Of” in the third line should be “or”. 

Mr. Wiegand: The last word in the second line should be “strap” 
instead of “tape”. 

Mr. Gensheimer: The committee desires to eliminate 16, 17, 18 
and 19, and in 20 substitute “defective” for “cracked”. 


Signal Section. 227 
Nov., 1923] Committee V.—Instructions. 





Mr. Elsworth: I suggest that in 24 the minimum level of the 
electrolyte be combined with the instruction which appears in an- 
other place covering the normal level of the electrolyte. It would 
be prudent to make one instruction cover both the minimum and 
normal height of the electrolyte. 


Mr. Gensheimer: We will consider it. 


Mr. Wiegand: I had in mind that instructions 24 and 25 might be 
omitted in view of the fact that we have instructions 8 and g. 

Mr. Gensheimer: We will consider that. 

Mr. Elliott: In 25, should not the word “charge” be “charging”? 

Mr. Gensheimer: Yes. 

In 29, we will add “F.”, the abbreviation for Fahrenheit, after 
“79 deg.” in the second line, and eliminate “of electrolyte” in the 
third line. 

Mr. Wiegand: 34. I simply suggest 34 be brought closer to 22. 
They both refer to foreign matter in cells. 

Mr. Gensheimer: We will make note of that. 

Mr. Corcoran: 35. Why “preferably a center cell’’? 


Mr. Gensheimer: I do not recall the sub-committee’s particular 
reason for that. I will look into it. 


Mr. Elliott: Will the committee consider the elimination of in- 
struction 37 in view of the wording of 38? If a man does not know 
that a hydrometer measures the specific gravity, this would not help 
him much. 


Mr. Gensheimer: The committee will consider that. 


Mr. Elsworth: I suggest that the committee consider including in 
instruction 38 reference to thermometer R.S.A. 1378 and hydrometer 
R.S.A. 1175. 


Mr. Gensheimer: This is a general instruction and the R.S.A. 
standard is not suitable for all types of battery. 


Mr. Elsworth: It would be well if reference could be made to 
those standards in instructions for the battery for which they are 
suitable. You would assume from this instruction that we did not 
have a standard. 

Mr. Gensheimer: We will attend to that. 


The committee substitutes a new instruction for present 43, read- 
ing as follows: 


“The initial rate of charge by the non-floating tapering method 
should be such that (due to the rise in cell voltage as the charge pro- 
gresses) the current will be automatically reduced to a point no 
higher than normal rate when the cell begins to gas.” 
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Mr. Elliott: I suggest the committee consider this clause being 
changed to “The charging potential for the non-floating tapering 
method should be such that at the end of charge the rate of charge is 
not more than normal”. 

Mr. Gensheimer: We will consider that wording. 

The committee will add “F.” after “110 deg.” at the end of in- 
struction 44. 

Mr. Elliott: After hearing the discussion and the explanation of 
the chairman of the committee, I still am of the opinion that the in- 
structions I to 4, and 37 to 42 inclusive, also 45, are informative and 
not instructions, and should be re-worded if they are to be retained. 
It is unfortunate to make such simple explanations as these, and 
embody them under the heading of “General” and then call them in- 
structions. 

Mr. Gensheimer: We will consider that. 


Mr. Stevens: I suggest for the further information of the com- 
mittee that they be left in. 


Mr. Gensheimer: On page 60, A.R.A. Signal Section Form 18, and 
on page 61, A.R.A. Signal Section Form 1g will be revised by the 
committee to include sixty cells, or enough for an elctric interlock- 
ing. The present forms are only good for twenty-two cells. 

Page 62. Eliminate the present heading and have a sub-heading, 
“Lead Acid Type. General”. 


_ INSTRUCTIONS FOR INSTALLATION, MAINTENANCE AND 
OPERATION OF LEAD ACID TYPE STORAGE 
BATTERIES. 


/ 


Mr. Gensheimer: This title is eliminated. Please substitute on 
page 62 a sub-title, “Lead Acid Type”. 


Mr. Elsworth: I suggest that the committee consider the consoli- 
dation of instructions 13 and 14. They are conflicting. 


Mr. Gensheimer: The committee will consider that. 


In 16, the committee desires to make the last sentence read, 
“Temperature of electrolyte must not exceed 115 deg. F. To avoid 
this it may be necessary to stop charge or reduce charging rate’. 


The committee substitutes a new 17, reading as follows: “On bat- 
teries charged by the non-floating method the regular charge should 
be prolonged to constitute an equalization charge every 30 days, or 
after each sixth regular charge”. ' 

Mr. Christofferson: Will the committee give consideration to a 
table for correct temperature in accordance with the temperature of 
the electrolyte? 
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Mr. Gensheimer: You mean a temperature for each degree? 

Mr. Christofferson: For each five or ten degrees. 

Mr. Gensheimer: We will consider that. 

We will change 26 to read, “When a cell fails to gas freely or 
specific gravity fails to rise to proper point on regular charge, after 
short circuit or other trouble has been remedied, the cell may be 
brought up to proper condition where practicable by disconnecting 
it from battery during discharge and again connecting into the cir- 
cuit just before the beginning of the next regular charge. If this 
does not put cell in proper condition the process should be repeated”. 


Mr. Elliott: In 33 I ask elimination in the fourth and fifth lines 
of the words “by means of the stopper, will at once” and substitute 
“may”. It is not material how the ammonia is applied if it is put on 
promptly. If the acid once touches the clothing it is almost certain 
to destroy it before the ammonia may be applied. So the “will at 
once” is entirely wrong. 

Mr. Gensheimer: The committee would also like to add to 33 in 

bb] “ec 


next to the last sentence after “olive oil in the eye’, “and a physician 
should be consulted as soon as possible”. 


We will eliminate in the second line of 36 “to the cells”. 


Mr. Corcoran: I suggest in 42 “lead” be inserted between “ex- 
posed” and “brass”. 


Mr. Gensheimer: It is not necessary to keep all lead parts covered 
with vaseline. 


INSTRUCTIONS FOR THE INSTALLATION, MAINTENANCE 
AND OPERATION OF LEAD ACID TYPE STATIONARY 
STORAGE BATTERIES. 


Mr. Gensheimer: On page 66, eliminate the heading, “Instructions. 
for the Installation, Maintenance and Operation of Lead Acid Type 
Stationary Storage Batteries”, and substitute a sub-heading, “Lead 
Acid Stationary Type”. 

I would like to re-word the first sentence in 1-b to “Place the 
negative groups crosswise on a strip of webbing; then slip the plates 
of the positive group between those of the negative group so that 
the vertical edge of all plates will be flush”. 


1-c. We will end (c) with the word “element” on next to the last 
line, eliminating “the pointed end of the dowel in each case being 
downward”. 


3 
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INSTRUCTIONS FOR THE INSTALLATION, MAINTENANCE 
AND OPERATION OF NICKEL, IRON, ALKALINE 
STORAGE BATTERIES. 


Mr. Genshetmer: On page 68 eliminate the heading “Instructions 
for the Installation, Maintenance and Operation of Nickel, Iron, ° 
Alkaline Storage Batteries”, and use a sub-heading: “Nickel, Iron, 
Alkaline Type’. 

Mr. Elliott: In instruction 5, I suggest elimination of the word 
“proper”, the second word in the first line. If retained, the require- 
ment becomes a standard and there is no need of it, and it is not in 
accord with the rest of that sentence. 

I also suggest that the last part of the sentence be revised to 
make it an instruction and not information. It can be readily done 
by re-wording it. 

Mr. Gensheimer: We will consider that. 

6. In the last line, “electricity” should be “electrolyte”. 

to. The words “light oil’ should be eliminated. 


H, E. Arnold (L. V.): I suggest this addition to 13, “Water 
of equivalent purity”. It does not-necessarily have to be distilled 
water. We use tons and tons of water and it is not distilled. It is 
lake water. 


Mr. Gensheimer: The manufacturers of this type of battery are 
very insistent that nothing but distilled water be used in their bat- 
teries. They have criticised that point several times and brought it 
out very forcefully that they want nothing but distilled water used 
in this type of battery. 

For 21, the committee will substitute the following: “Electrolyte 
should be renewed: 

“(a) When specific gravity is 1.160 or less at 60 deg. F., test being 
made as per instruction 20, sections a, b, c, and d. 

“(b) When cells fail to develop capacity after being given the 
following test cycles: 

“1, Discharge at normal rate to zero voltage (when the cur- 
rent can no longer be kept up, either reverse the battery on the 
line with sufficient resistance in series, or connect in another 
more nearly charged battery in series, then continue the dis- 
charge). It is of prime importance that the rate be kept at 
normal throughout. ; 

“2, Short-circuit the battery in groups of not more than 5 
cells each for at least two hours. 

“3, Charge at normal rate for 15 hours for A and B types, and 
1o hours for G types. 
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“4. Discharge at normal rate to approximately 1.0 to 0.9 volts 
per cell. 

“5. Charge at normal rate for 7 hours for A and B types and 
434 hours for G type. 

“6. Discharge at normal rate to approximately 1.0 to 0.9 volts 
per cell. The capacity of the cell to be determined by this test. 
If the cells do not respond noticeably to this treatment, and the 
electrolyte is still above the low limit of 1.160, there is probably 
marked contamination due to the use of impure water, etc., and 
the electrolyte should be renewed. 

“(c) When the specific gravity has reached approximately the low 
limit of 1.160. The new solution should be standard re-fill electro- 
lyte. 

““(d) When the specific gravity is appreciably above the low limit 
of 1.160. The solution should be standard re-fill electrolyte.” 

29. Change the first sentence, “Water or anything other than 
electrolyte must never be used to rinse out cells”. 

Mr. Stevens: Would not that sentence be more definite if you said 
nothing but electrolyte? Why mention water or anything if you 
want electrolyte to be used? 

Mr. Wiegand: Why not say “Electrolyte only must be used to 
rinse out cells’. 

Mr. Gensheimer: We were trying to make it a little stronger. 

Add a new instruction after 35: “The rated capacity equals 25.0 
times the number of positive plates for G type cells”. 

Mr. Stoltz: In 46-a, is the open circuit voltage or the charging 
voltage referred to? 

Mr. Gensheimer: As I recall, it is the open circuit. 

Mr. Stoltz: I suggest that the committee consider making that 
definite in the instruction. 

Mr. Gensheimer: We will do that. 


INSTRUCTIONS FOR THE INSTALLATION, MAINTENANCE 
AND OPERATION OF PORTABLE STORAGE 
BATTERIES. 


Mr. Gensheimer: On page 72, eliminate “Instructions for the 
Installation, Maintenance and Operation of Portable Storage Bat- 
teries” and substitute sub-heading “Portable Type”. 

In view of the changes the committee has suggested, and the dis- 
cussion, the committee presents this as information. The committee 
will hold another meeting in time to get this matter in shape for 
presenting it at the Annual meeting, taking into consideration all 
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that has been suggested. I move that the Instructions for Installa- 
tion, Maintenance and Operation of SiS Batteries, as revised, be 
received as information. 


(Seconded and carried.) 


Mr. Gensheimer: In view of the previous action, the committee 
will withdraw its report on the removal of certain instructions from 
the Manual. I move that the committee be permitted to withdraw 
the subject of removing the battery instructions from the Manual. 


(Seconded and carried.) 


INSTRUCTIONS FOR HANDLING INSULATED WIRES 
AND CABLES. 


Mr. Gensheimer: The committee would like to substitute the 
word “result” for the word “be” following the word “would” in the 
first line of instruction 2. 


Mr. Elliott: I suggest a change in the words “never pull too 
hard” in 15. The smallest sizes of insulated wire must not be pulled 
to exceed a definite amount or the wire will be stretched. The strain 
permissible should be stated. 


Mr. Gensheimer: We will consider that. 


The committee would like to make 24 read: ‘The insulation must 
not come in contact with unseasoned creosoted lumber’”’. 


Mr. Christofferson: I have had the question up with the wire 
manufacturers on several occasions to use creosoted lumber for 
trunking. We have two creosote plants on the Northern Pacific and 
always thought it would be a fine thing to use, but all the wire manu- 
facturers I have been in communication with have turned it down 
and said it is likely to injure the insulation. 


Mr. Gensheimer: That is probably true if it is used when first 
creosoted, but, the committee does not believe that well seasoned 
creosoted lumber will damage the insulation. 


Mr. Stevens: The Santa Fe have had two or three fairly extensive 
installations of creosoted lumber in service for sufficient length of 
time to make us believe that we could do all this year’s work with 
creosoted trunking. We pour a thin layer of pitch on the bottom of 
the trunking before we install the wire, but I do not believe that it 
successfully keeps the wires from’ contact with the trunking. It is 
only the fact that the trunking is properly seasoned which prevents 
leaching to any great extent; that gives us the benefit of creosoted 
lumber. We had the trunking prepared and seasoned and then ex- 
amined a number of pieces. There seemed to be no chance for any 
serious amount of creosote coming in contact with the wire. 
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Mr. Christofferson: I am glad to get this information because it 
means it will double the life of our trunking. How long have you 
had it in use? 


Mr. Stevens: Some of the smaller installations in service prob- 
ably five or six years, and those installations were on at electric 
interlockings with one hundred ten volts. Then about five years ago 
we made some more extensive installations. After we had those in 
service we took this year’s work and did it all. All lumber this year 
and last year has been creosoted. 


Mr. Christofferson: Was the lumber treated under pressure? 


Mr. Stevens: Full cell treatment, and so far as we can find we had 
perfect impregnation because we examined it by sawing the center 
of the pieces of the trunking. 


E. T. Ambach (B. & O.): Just what does the committee mean by 
unseasoned creosoted lumber? You may refer to creosoted lumber, 
that is, creosoted by the brush treatment. I think much of our 
trouble which has come from creosoted lumber has been with lumber 
that is creosoted by the brush treatment and not by the open tank 
process. Unseasoned creosoted lumber is not very good. It will not 
give you the life you expect to get out of the lumber by creosoting it. 
At least that has been my experience in the last two years. 


Mr. Stevens: I do not understand that by seasoned creosoted 
lumber the committee means seasoned before creosoting. They mean 
seasoning after creosoting, and there is no other word that you can 
use. 


Mr. Ambach: That is just the question that came up in my mind. 
We might say lumber that is seasoned and then creosoted will have 
much longer life than lumber that is creosoted when it is green. 


Mr. Gensheimer: These instructions do not cover lumber. It is 
the question of wire coming in contact with the creosote. The com- 
mittee might change this to read: ‘The insulation must not come 
in contact with creosoted lumber which has not been seasoned after 
it has been creosoted”. 


Mr. Eck: Since 1913 we have dipped all of our trunking with 
carbolinium, which is a form of the creosoting treatment, and as far 
as I know it has not damaged any of the wire. 


Mr. Patenall: Has the committee any information as to what 
action takes place by reason of laying the wire in the creosoted 
trunking? Is it the covering or the rubber that suffers most? If 
there is any data on file now, it would be illuminating to know just 
what that is. 
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Mr. Gensheimer: The committee has very little data on it. They 
agreed to this change largely from experience that some of the mem- 
bers had and the experience of others from whom they have heard. 


Mr. Elliott: Creosote breaks down the rubber insulation by de- 
stroying the rubber, and it is not good practice to have rubber insula- 
tion come in contact with creosote. After creosoted lumber has 
dried so that no absorption will take place when the wires are placed 
against it, there is then no objection to the wire coming in contact 
with the lumber. 


Mr. Gensheimer: The committee would like to add after the 
second sentence in 25: “Nails must not be driven from or into the 
trunking groove”. 

The committee would like to eliminate the first sentence of 26, in 
view of having added the additional sentence to 25. 

In 46, last line, correct “that” to “then”. 

I move the approval of Instructions for Handling Insulated Wires 
and Cables, as revised, for presentation at the Annual meeting. 


(Seconded and carried.) 


INSTRUCTIONS FOR MAKING MEASUREMENTS OF 
INSULATION RESISTANCE. — 


Mr. Gensheimer: General, 1. The next to the last sentence is not 
quite true for cylindrical insulation, and we would like to add a 
sentence following “200 megohms”, reading: “For insulated wire, 

, D : 
however, the insulation resistance varies with logs: Where ‘D’ is 
the outside diameter for insulation, ‘d’ is the diameter of the con- 
ductor”’. 

We have tried to avoid being too technical in these instructions, 
but to be ‘correct, it is necessary to insert this sentence. 


Mr. Elliott: Practically all of these instructions down to “Check- 
ing the instrument” are really in the nature of an argument and not 
an instruction. While the language is excellent and the information 
contained is what a man should have, the title of “Instructions” is 
improper for this subject-matter; another title should be used. The 
parts which are instructions should be separated from those which 
are information. 


Mr. Gensheimer: It is difficult to eliminate educational matter in 
these instructions. To take out all of the matter which is of in- 
formation would leave but few instructions, which we believe would 
not be complete. 
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Mr. Elliott: Take, for instance, first sentence of 5, ‘““A measure- 
ment of insulation resistance is therefore of more real importance in 
field tests than a high voltage test”. ‘This is an argument, not an 
instruction. 

_ Mr. Gensheimer: It is not an argument, it is a statement, a plain 
statement of fact. 


Mr. Elliott: As I understand it, an instruction tells a man what 
he must do rather than to argue about what it is best to do. 


Mr. Gensheimer: If your objection to this instruction is on the 
word “therefore”, we will gladly eliminate the word. 

The wording in 14 is incorrect and we would like to change the 
first sentence to read, “Connect the testing lead to the ‘Earth’ and 
‘Line’ terminals of the instrument’’. 

In 15 we will substitute “sheath” for the words “covered cable”. 
In the second line, “effects” should be “effect”. We would also like 
to insert the following sentence after the first sentence ending with 
“variable-pressure instrument”: “This is also true of generators and 
motors rated over 1500 K.V.A.” 

Field tests. 16. We would like to change the first sentence to 
read, “Connect testing lead from the ‘Earth’ terminal to a good 
ground and the lead from the ‘Line’ terminal to one end of conductor 
under test, being sure that the other end of the conductor is hanging 
free in the air”. 

In 19, we would like to substitute for the last two words in the 
first line “even small’’, making the instruction read, “In testing cir- 
cuits and apparatus having even small electrostatic capacity, dis- 
charge before and after making the insulation test to avoid receiving 
a shock or damage to apparatus”. 

On page 83 is A.R.A. Signal Section Form 17, which is a part of 
this report. ~ 

I move that Instructions for Making Measurements of Insulation 
Resistance, as revised, also A.R.A. Signal Section Form 17, be ap- 
proved for presentation at the Annual meeting. 

(Seconded and carried.) 


R.S.A. 1378. - 
SCALE RANGES FOR D.C. VOLT-AMMETERS. 


Mr. Gensheimer: Revision of R.S.A. 1378. The members of 
former Committee XIII.—Electrical Testing, called attention to a 
desirable revision in R.S.A. 1378. On submitting the matter to the 
Chairman of the Committee on Committees, he instructed Com- 
mittee V to handle the subject. R.S.A. 1378 has been revised. The 
revision is merely a change in title, the former title being “Scale 
Ranges for Electrical Instruments”, while this is “Scale Ranges for 
D.C. Volt-Ammeters”. 
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I move approval of R.S.A. 1378 for presentation at the Annual 
meeting. 
(Seconded and carried.) 


SPECIAL COMMITTEE ON OPERATING RULES. 


Mr. Gensheimer: The committee presents a report from a special 
committee which was appointed to confer with Sub-committee of the 
Committee on Operating Rules of the Operating Division. The first 
two paragraphs tell when the meetings were held and what the com- 
mittee was asked to do by the Sub-committee of the Committee on 
Operating Rules. Then follows the history of the meetings. 


Mr. Elliott: The committee is to be complimented most highly 
for the work they have done and as far as consistent we should go 
with them. However, I think the subject is of such importance that 
we should consider the matter from the standpoint of signal engi- 
neers and not altogether by the instruction which the committee has 
received. I feel that in passing upon what has been suggested we 
should be free to make such comments as we believe to be best. 


In this connection I think it is unfortunate that in paragraph 6 the 
term “signalman” is recommended for the man we now know as 
“signal maintainer”. The term “signalman” has been used in the 
Code for years and is understood to be the man who operates the 
signal rather than the man who is the repairman and maintainer, 
maintaining the signal. 

In 7, it is stated “The title ‘repairman’ is obsolete, the title now in 
general use being ‘signal maintainer’.”’ That being the case, then in 
6, instead of the recommendation that the signalman be reserved for 
maintenance employes, why not better call the man the “signal main- 
tainer”, which paragraph 7 says is generally used, and reserve the 
word “signalman” for the man who operates the levers of a signal? 
The term which is recommended later seems to be too long to be 
used for the purpose and is not well chosen. 


Mr. Gensheimer: Six is based on the action of the Signal Section. 
The wording in 6, the reasons this special committee gave are taken 
from a motion made and approved by this Section and are not the 
words of this special committee. It does not necessarily mean that 
if this title is reserved for maintenance employes that all signal 
maintainers will be signalmen. There are men in maintenance gangs 
on many roads who are known as signalmen while the maintainers 
are known as maintainers, the same title of signalmen also being 
applied to men in construction gangs. But this committee felt it 
was necessary to follow the action of this Section in making its 
recommendation for the change in the use of the word “signalman”. 


. 
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Mr. Stevens: Did the special committee receive any response or 
criticism from the Operating Rules Committee with reference to this 
particular subject? 


Mr. Gensheimer: We had only a lengthy discussion on what could 
be used in place of “signalmen”. We first told them we felt that was 
their job and not ours but they were rather insistent that we help 
them or at least suggest some name which they might consider and 
“signal station operator” was later suggested. We do not know, 
however, what action the committee finally took on it. 


Mr. Stevens: In view of that information, I think the committee 
should be supported. It is absolutely useless to try to get the 
average railroad man to call an interlocking operator a signalman, 
because he will not do it. At least they will not on any of the many 
railroads that I come in contact with. A signalman is a man who 
maintains signals and always will be. Put what you like in the rules 
and the other fellow will be cailed an operator. We do not have to 
say “signal station operator” every time we refer to a man in a block 
signal office or tower. 


Mr. Elliott: I think the reason why the terms are not used, as Mr. 
Stevens states, is because they are not prescribed by the rules of a 
railroad. On the New York Central we use the term “signalman” 
and the word “operator” has been largely given up, with reference 
to the man who operates the signal levers. I feel that it is un- 
fortunate to take from the Standard Code the word ‘“signalman”, 
which has been so long used as indicating the man who operates the 
signals and apply to a mechanic of a construction gang. If the term 
“signalman” was applied to all of the maintenance employes the 
argument might be of greater strength, but to call the repairman a 
signal maintainer and make a differentiation between such a man 
and the construction gang man and call the latter a signalman I think 
is a mistake. I think that although this Section took previous action 
and adopted the name “signal station operator”, the term is so long 
I feel it will not be used but will be shortened to “operator”. I 
feel the word “operator” is so closely connected with the telegraphic 
operation it will be unfortunate if we have to use it instead of “sig- 
nalman”’. 


Mr. Christofferson: Since the tower operator and the leverman 
have come under the O. R. T., I notice every time any question 
arises the O. R. T. refer to them as levermen or telegraph operators; 
the man in the tower that performed the duty of an operator being 
termed telegraph operator. They have not any definite name for 
them but refer to “operator in charge of signal station”. 
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E. B. Smith (N. Y. C., East): I suppose, regardless of what any 
of us think they should be called, the Labor Board will call them 
“signalmen”. They refer to them as “signal maintainers” and “sig- 
nalmen”’. 

Mr. Gensheimer: The committee has received a letter from Mr. 
Latimer in connection with 6 and 11 under controlled manual block 
system, stating he has in service on his railroad several hundred 
miles operated with block instruments and calls it lock and block 
without track circuits; he desired the committee to take some action 
to eliminate 6 and 11 from the requisites and put them in as adjuncts. 
I might say that this change was not recommended by this com- 
mittee but is now in the Standard Code. We merely continued 
what was in the Code in that instance. 


MANUAL AND CONTROLLED MANUAL BLOCK SYSTEMS. 


‘Mr. Gensheimer: “D” under the title should be moved down 
under Manual Block System. It is an adjunct to the Manual Block 
System only. 


GENERAL SIGNAL RULES. SIGNAL STATION OPERATORS. 


Mr. Stoltz: It would appear that the committee has done a great 
deal of work on this and done it very well, but on looking over the 
assignment to the committee I find nothing other than to prepare 
instructions; inasmuch as the subject-matter of the report from pages 
37 to go, inclusive, covers requisites of installation, it would appear 
that the matter should be handled by Committee X, and I so move. 

(Seconded and withdrawn.) 


Mr. Stevens: I understand this is a report of a special committee 
that the Commitee on Operating Rules asked for to suggest changes 
in signal rules. It is not a Signal Section assignment to the com- 
mittee. 


Mr. Gensheimer: This special committee was appointed, and its 
instructions were to confer with the Sub-committee of the Com- 
mittee on Operating Rules, which it did. The special committee 
was later instructed to submit its report to Committee V, who would 
present it to the Signal Section to do with it what they thought was 
necessary. We did that. 


The Chair: This report is only submitted as information, and any 
changes will necessarily be turned over to Committee X. 


Mr. Stoltz: With that understanding, I will withdraw the motion. 


Mr. Wiegand: Rule 8 isa new rule and it seems to be unnecessary 
in view of rule 3, which provides that signal station operators will 
be held responsible for the care of the signal station. 
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Mr. Gensheimer: They might be held responsible for them, but 
it does not tell how to keep them. 

Mr. Wiegand: That would simply be a matter of administration. 

I suggest rule 9 be re-worded as follows: “Signal station operators 
must keep emergency tools in place and ready for immediate use”. 

Rule 11 reads, “Signal station operators coming on duty will obtain 
from signal station operators relieved and the latter will give to the 
former exact information as to the condition of the signal station, 
and train movements affected or controlled thereby”. Does that 
mean that he has to tell him whether it is clean or dirty? 

Mr. Gensheimer: He should. 

Mr. Wiegand: Is it not intended that he should receive informa- 
tion as to the condition of the signal and interlocking apparatus? 

Mr. Gensheimer: That is what it really means. That is the intent 
that is trying to be conveyed. 

Mr. Wiegand: Rule 12. I do not see the necessity for making an 
immediate telegraphic report. I suggest the wording be changed to, 
“prompt report must be made”. Also, the information might be 
given by telephone instead of telegraph. 

It seems to me that rule 17 is somewhat in conflict with rule 15. 
It reads, “unless he is sure that signals are in the normal position, 
Sho, oh is notified to have trains and engines regard the 
signals as out of order until repairs are made”. 15 states, “If a 
signal fails to work properly its operation must be discontinued and 
until repaired the signal secured so as to display its most restrictive 
indication”. 15 and 22, I think, fully cover what is intended to be 
covered in rule 17 and I suggest the elimination of the latter. 

Mr. Gensheimer: Rule 15 states if a signal fails, its operation 
must be discontinued. If you get an indication failure on your signal 
lever you cannot restore your lever and there are certain things you 
must do before your locking is released. 17 takes care of that. 

Mr. Wiegand: How would 17 apply if the electric lock was on a 
switch or lock lever? 


Mr. Gensheimer: You mean detector lock? 
Mr. Wiegand: Yes. 
Mr. Gensheimer: Detector lock would not come under this rule. 


INTERLOCKING RULES. SIGNAL STATION OPERATORS. 
Mr. Wiegand: I suggest that instead of saying “in the normal 
position’, rule 22 read, “in proper position”. 
Mr. Stevens: I believe the word “normal” is right in this case. 
Mr. Gensheimer: “Normal” is right. 
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Mr. Elliott: Would not the word “restrictive”, giving the most 
restrictive indication, be better? 


Mr. Genshetmer: ‘Normal” is correct at an interlocking. 


Mr. Wiegand: I suggest re-wording rule 23 as follows: “Signal 
station operators must report to ............ specific cases of ex- 
cessive dropping of sand and dumping of ash pans within interlock- 
ing limits”. There are cases where sand must be used. 


Mr. Stevens: Sometimes excessive sand. If you have a chance, 
Mr. Gensheimer, could you include “using water” in that rule? 


Mr. Gensheimer: I might say we do not know just what action 
the Committee on Operating Rules will take. The sub-committee 
with which we worked has been discharged. They submitted their 
report with the revised train rules, but the block signal and inter- 
locking rules were not completed when that sub-committee was dis- 
charged. The block signal and interlocking rules as far as they had 
them revised and the matter which we handed to them was to be 
turned over to the main committee, and we rather assume that before 
anything definite is done by the Operating Division it will again 
come back to the Signal Section. The suggestions that are being 
made on these rules can be considered at that time by the committee 
that handles the proposition with the operating people. 


Mr. Elliott: I suggest the elimination of the first sentence in 25. 
These are rules to be recommended as a part of a Standard Code and, 
the first sentence, which is explanatory only and not a rule, should 
be eliminated. It should have no place in the Standard Code. The 
rest of the rule, which is new, is unfortunate in that the words 
“indication must not be picked” are used. While we understand it, 
the prescription is an undesirable admission for a rule, and I suggest 
the following revised wording: “Should an indicating device fail, 
the operative unit must be examined to see that it is in the required 
position, and if a switch”, etc. You will note I have eliminated the 
words “the function is”. I think it is unfortunate to use in our rules 
and instructions the word “function” for an operative unit. “Func- 
tion” is more of a verb than a noun, and it would be best to use the 
word “unit”. 

In previous discussion in reference to fastening the points of the 
switch when the switch was disconnected, it was brought out that 
for a power-operated switch it was not satisfactory to merely spike 
the point, that the open point should be blocked; blocked in addition 
to the spiking, and rule 34, I think, should have been worded to 
cover this additional protection. 
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Mr. Beck: In connection with both rules 34 and 35, if you will 
refer back to rule 32, you will find it covers it there by saying that 
they must be properly set and secured. Those three rules should be 
harmonized. 


Mr. Gensheimer: 34 and 35 instruct how to secure it. 


The rules are followed by a statement as to preparation of sketches 
12 and 13 showing signal indications. I might say on page 95, in the 
second paragraph, second line from the bottom, “minimum” should 
be “medium”. 

These two sketches were prepared at the request of the Sub- 
committee on Operating Rules, and’ I might add for the informa- 
tion of the members, that the names and the indications shown on 
these sketches took up a big part of the time of the two committees. 

The Sub-committee on Operating Rules eliminated the word 
“caution” from the train rules which was approved by the Committee 
on Operating Rules. They asked us to assist them in getting names 
that would eliminate the word “caution” from signal indication and 
also to use restricted speed, which they had already defined. “Re- 
stricted”, “restricting” or “restrictive’, to be used in connection 
with names for signals and signal indications. This your special 
committee did. The sketches are the result of this work. 

The sub-committee agreed to the principles involved in subjects 
1 and 2, but did not agree with subject 3, and we were not advised as 
to their decisions in subjects 4, 5, 6, 7 and 8. The Sub-committee of 
the Committee on Operating Rules advised the special committee 
that they had been instructed to report to the Committee on Oper- 
ating Rules not later than May 1, 1923, and they would be unable in 
the time left them to re-write the block signal and interlocking rules 
in accordance with our recommendations 1 and 2, but would forward 
our recommendations together with recommendations contained in 
subjects 8, 9, 10 and 11, to the Committee on Operating Rules when 
submitting their report. 

I move the report on Operating Rules be accepted as information. 

(Seconded and carried.) 


Mr. Eck: What consideration was given to the color light signal 
in preparing the sheet showing aspects? . 


Mr. Gensheimer: Consideration was given to color light signals 
and we found that nearly every road using them was using a different 
scheme, and owing to the limited time in which the other committee 
had to report we could not assemble color light aspects. However, 
we see no reason why the color light aspect should not be the same 
as the night indication of the semaphore signal. We would, how- 
ever, have added color light aspects had we had the time to prepare 
them. 
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Mr, Patenall: Will the chairman tell us, please, whether this 
aspect and indication sheet, sketches 12 and 13, is being used in its 
entirety by any railroad at the present time, as a standard? 

Mr. Gensheimer: This is a consolidation of the aspects now in 
the Standard Code. ¢ 


Mr. Patenall: That does not answer my question. 

Mr. Gensheimer: You want to know if any one railroad uses the 
caption under “Indication” and “Name” as a standard at the present 
time? 

Mr. Patenall: Yes. . 

Mr. Gensheimer: Not to the knowledge of the committee. 

Mr. Eck: If there is a new Code to be issued, it would seem to me 


that this would be the time to standardize the color light indications 
instead of waiting until many different indications are in use. 


6 


Mr. Gensheimer: The special committee agrees with Mr. Eck that 
this should be given consideration, but, as I stated before, it did 
not have the time to do it after the sub-committee received word 
that it must close out its work. 


Mr. Beck: I would like to ask if the aspects shown on the chart 
“SK-12” represent automatic signals, or combination of automatic 
and mechanical signals, that is, are there any distinguishing features 
between signals automatically operated and those mechanically 
operated? | 


Mr. Gensheimer: No. Symbols for automatic, semi-automatic, 
mechanical, etc., are not used in assembling aspects for the Standard 
Code. 


W. M. Vandersluis (Illinois Central): This committee has, I 
think everyone agrees, done an excellent job. However, we have no 
information as to what action will be taken by the Committee on 
Operating Rules. Apparently there is a great deal still to be done. 
The Committee on Committees will take this into consideration and 
refer it to the proper committees, so that if the Operating Com- 
mittee of the American Railway Association asks for further in- 
formation the Signal Section will be ready to give it. It seems that 
is the only way this whole matter can be disposed of. At that time 
the rules can be revised and the indications, signal indications, as 
given in the Manual can be brought up to date and there can be in- 
cluded the indications for color light signals. 


Mr. Elliott: I am very glad to hear the statement made by Mr. 
Vandersluis and I hope there will be some chance of having this 
matter considered and reported on by Committee X. I feel this is 
so important to signal engineers generally that we should protest 
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against changes being made in the Standard Code with reference to 
signals without our having a chance to make suggestions or recom- 
mendations. In view of what has been said by the chairman of the 
special committee, I doubt if it would be well to go into an extended 
argument, but I would like to call attention to one or two points 
which I think we might consider. 

Under “Stop and Proceed Signals”, Footnote 2, SK 12 and 13, 
“The use of a red marker light below and to the left”——I know of one 
road and possibly two that are reserving the right to place the 
marker light on either side. 

Also in the use of the word “restrictive”, I think we should be 
privileged to use a word or to adopt a word which we believe to be 
the best. While the Operating Committee, of course, have a right to 
make such restrictions or assignments to the committee as they 
think desirable, still I feel that the matter should be considered by 
us, and our recommendations made to express what we believe to be 
the proper wording. 

Mr. Gensheimer: Mr. Elliott has criticised the special com- 
mittee’s use of 2 on the bottom of the sketches. For his information 
I will read 2 out of the Manual, under “Signaling Practice’: “The 
use of red marker light below and to the left of the active light”. 
We put in these aspects that were in the Manual as far as we could. 


Mr. Elliott: I still feel that it was not a wise recommendation 
although it is in the Manual. With a road like the New Haven, 
whose signals project to the left instead of to the right, this standard 
is contrary to what good practice prescribes. With the three- 
position light signals, it is very essential that the signal be placed 
close to the ground. It makes a great deal of difference with 
reference to the height of the mast if we can place the upper signal 
on the side nearest to the track and place the marker light on the 
right, or the side of the mast away from the track. Things like this 
which are really non-essential should not be adopted to the detriment 
of or be a hindrance in the advancement of signaling practice. 


Mr. Patenall: Will the chairman tell us what happened to the 
“permissive” references in the present Standard Code? 


Mr. Gensheimer: When we came to the permissive signal, we had 
a long argument. The sub-committee, that is, your special com- 
mittee, held out for “permissive” signal. We were finally told that 
they would not use “permissive” signal, that the main Committee on 
Operating Rules had used for that purpose restricted speed and had 
defined restricted speed as “proceed, prepared to stop short of train 
or obstruction”, and the name must agree with the definition which 
they already had used in the train rules, and definitions. So we 
finally went to “restricting” signal. The use of “restricting” in the 
present Code, of course, is used in a different sense. We tried to 
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make only such changes from present practice as was necessary. 
Where changes were made, we followed what was already in the 
Manual as far as we could. Mr. Elliott indicates that this is 
obsolete, but it certainly is in force until we remove it from the 
Manual, and I do not think any committee from this Section would 
have a right to entirely disregard the matter in the Manual. 


The Chair: The chairman has moved, and it has been seconded, 
that this report be accepted as information. 


(Seconded and carried.) 


Mr. Elliott: In view of the very able work of this special com- 
mittee, I move that a special vote of thanks of the Signal Section be 
given this special committee for the able manner in which they have 
handled this assignment. 


(Seconded and carried.) 


COMMITTEE IX.—OVERHEAD AND UNDERGROUND LINES. 
G. W. Chappell, Chairman. 


G. W. Chappell (N. Y. N. H. & H.): Before reading the report I 
wish to call attention to a correction that should be made in the last 
paragraph on page 51. The paragraph should read ‘750 volts” in- 
stead of “440 volts’, and “1600 watts” instead of “goo watts”. This 
correction has the approval of the Committee of Direction. 


While we have numerous assignments, the committee wishes to 
report on the following: Tape and Braid for Rubber Insulated 
Wire; Exposure of Rubber Insulation to Atmosphere Without Pro- 
tection of Tape or Braid; Galvanized Steel Signal Wire and Gal- 
vanized E.B.B. Bonding Wire; and Dead Ending Signal Wires. 

I move that the report on these assignments be accepted as in- 
formation. 


(Seconded and carried.) 


PROPOSED REVISION OF THE NATIONAL ELECTRICAL 
SAFETY CODE. 


Mr. Chappell: As this is a special report it is perhaps advisabie 
to give further information. It is my understanding that Part 2 
of the National Electrical Safety Code has been approved by the 
American Engineering Standards Committee as a National Standard 
but with the understanding that same shall be revised. 

On a committee composed of members appointed from various 
telegraph, telephone, electric light, street railway, public service, and 
other organizations, the American Railway Association is repre- 
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sented by four men, namely, Mr. E. C. Keenan, representing the Tele- 
graph and Telephone Section; Mr. George Gibbs, representing the 
Electrical Section; Mr. W. L. Morse, representing Construction and 
Maintenance Section; and Mr. G. H. Dryden, representing the Signal 
Section. . 


The representatives of the American Railway Association have 
organized a Conference Committee with Mr. E. C. Keenan as chair- 
man, for the purpose of first agreeing with each other on all subjects 
in which the railroads are interested prior to the time same are pre- 
sented to the General Committee. Two important subjects are now 
being considered by the Conference Committee: 


1. Crossings for underground wires under railroads. 


2. The construction of battery charging wires on poles carry- 
ing telephone, telegraph and or other low voltage circuits. 


During the past twenty years, railroads have maintained 600 volt 
d.c. battery charging wires on the lower crossarm of poles carrying 
telegraph, telephone and automatic signal circuits. 


In the State of Connecticut, where application was made to con- 
struct similar battery charging wires on telegraph poles, this was 
agreed to with the understanding that the construction should con- 
form in all respects with that prescribed in the rules for joint pole 
line construction recently issued by the Public Service Commission 
of Connecticut. 


To comply with specifications of the State of Connecticut, or, of 
those of the National Safety Code, a 440 volt 1600 watt line is in the 
same class with lines carrying as high as 1000 horsepower and the 
construction requirements are that such wires shall occupy the upper 
space, be not smaller than No. 6 A.W.G. and have a vertical separa- 
tion of not less than four feet between battery charging and com- 
munication or other circuits. 


Application was also made by the Baltimore and Ohio Railroad 
Company to install battery charging circuits on poles of the Western 
Union Telegraph Company and permission was granted on February 
20, 1923, provided the installation be made in accordance with the 
following specification: 


1. The voltage between wires of the a.c. circuit shall not exceed 
440 and the transmitted power shall not exceed 1600 watts. 


2. The a.c. charging circuits shall be carried on crossarms located 
either above or below the communication circuits on the pole. In 
no case shall they be carried on the same crossarm with any railroad 
or telegraph communication wire. 


| 
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3. If carried in the upper position a vertical clearance of at least 
forty-eight inches (measured center to center) shall be maintained 
between a crossarm carrying a.c. charging circuits and the nearest 
crossarm carrying railroad or telegraph communication circuits; if 
carried below the clearance from the nearest crossarm carrying wires 
used by this company (W. U. T. Co.) should preferably be at least 
forty-eight inches and shall inno case be less than twenty-four inches. 


4. If carried below railroad or telegraph communication wires, the 
a.c. charging wires shall be so placed on the crossarms that an un- 
obstructed climbing space of at least thirty inches will be maintained 
up the poles. 440 volt circuits shall only be carried on the outer pin 
positions on either end of the arm. 


5. If carried above railroad or telegraph communication circuits, 
the a.c. charging circuits shall be of copper and not smaller than No. 
6 A.W.G.; if carried below, the size is not of vital importance but 
the charging wires shall be insulated. 


6. The a.c. charging circuits shall be left entirely clear of grounds. 


7, The a.c. charging circuits shall be metallic and the wires of any 
circuit shall occupy adjacent pin positions and shall be transposed 
with due regard to coordination with the railroad and telegraph com- 
munication circuits upon the pole in a manner satisfactory to the 
telegraph company. 

8. The a.c. charging circuits shall be equipped with fuses and ar- 
resters. Both fuses and arresters shall be installed in the a.c. circuit 
on the secondary side of the transformer at the supply end. The 
fuses shall have a capacity not in excess of twice the maximum 
operating current value of the circuit and shall be designed to 
operate on a voltage not Jess than the primary voltage of the supply 
transformer. The arresters shall be designed so as to break down at 
a voltage not to exceed 750 volts. 

A conference was held with the Committee on Electricity for the 
purpose of getting its endorsement before the matter was put up 
for Code revision and the Committee on Electricity drew up the 
following resolution: 


“RESOLVED: That it is the consensus of opinion of the Com- 
mittee on Electricity that the delegates of the Electrical Section and 
Maintenance and Construction Section be instructed in reference to 
the revision of the National Electrical Safety Code as follows: 

“Footnote to be inserted (e) Table 8, Section 223: 

“Where supply circuits of less than 750 volts are run below com- 
munication circuits in accordance with the provisions specified in 
rule 230-C, the clearance may be reduced to two feet. 


“Insert as last paragraph of 230-C: 
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“In special cases where the parties in interest agree, insulated 
wires carrying a voltage not to exceed 750 volts between conductors 
with transmitted power not in excess of 1600 watts when involved in 
the joint.use of poles with T. and T. communication circuits, may be 
carried below the communication wires under the following con- 
ditions: 

“rt. That such supply line circuits are of insulated wire not smaller 
than No. 8 A.W.G. copper or its equivalent in’strength and the con- 
struction otherwise conforms with the requirements for. supply line 
circuits of the same class. 


“2. That the circuits be placed below all communication circuits, 
on the bottom arm, with a vertical clearance of at least two feet 
measured center to center, maintained between the crossarms carry- 
ing the communication circuits and the supply line circuits and 
further that the supply line shall be located on the outer pins of the 
crosSarms with a minimum clearance of the nearest wire to the pole 
of thirty inches, the wire occupying adjacent pin positions and there 
being no communication lines attached to the supply line crossarm 
between the supply line circuit and the pole. 


“3. That such supply line circuits shall be equipped with fuses and 
arresters installed in the supply end of the circuit. The fuses shall 
have a maximum capacity not in excess of twice the maximum oper- 
ating current value of the circuit they protect. The arresters shall 
be designed to break down at a voltage not exceeding 750 volts. 
Where the supply line circuits are alternating current, the fuses shall 
be installed in the secondary side of the supply transformer and de- 
signed to operate on a voltage at least as great as that of the primary 
voltage of the transformer. 

“Page 149, Rule 273 (b) (second paragraph): 

“No reduction in transverse strength requirements such as is per- 
mitted by rule 272 (d) will in general be allowed where supply lines 
are above signal lines. Where, however, supply circuits the voltage 
of which does not exceed 750 and the transmitted energy 1600 watts 
is carried in the lower position as permitted under certain con- 
ditions by rule 230 (c), one-third of the number of connection wires 
may be neglected in computing the transverse load.” 


Committee IX is given to understand the resolution means that 
‘where you carry the supply line above the communication circuits 
you have to comply. with the National Safety Code requirements, 
but where you wish to install a charging line of 750 volts or less 
carrying as much as 1600 watts below communication circuits you 
are at liberty to locate the battery charging wires on the adjacent 
end pins of the lower crossarm. There shall be a vertical clearance 
of at least two feet between the crossarm carrying these supply cir- 
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cuits and the next crossarm above. The other pins of this crossarm 
may be used to carry signal circuits used in the operation of railroad 
signal systems. 

The Telegraph and Telephone Section take exception to the last 
paragraph of the resolution as it is not consistent with the specifica- 
tions of the Telegraph and Telephone Section, which makes no 
allowance for shielding, and the Telegraph and Telephone Section 
would like to receive the endorsement of the Signal Section in trying 
to have that paragraph eliminated. 

They are further of the opinion that it would be desirable to call 
those charging circuits something different than supply lines but the 
Committee on Electricity says that this is out of the question, because 
of the fact that there are a great many circuits of a similar character 
used for house lighting, etc., and they cannot expect the endorse- 
ment of the Committee on Electricity in attempting to change the 
term from supply lines to battery charging circuits or any other 
name that it might be desirable to give them. 

I move that this report be accepted as information. 

(Seconded and carried.) 


Mr. Stevens: I ama little surprised, in connection with the Com- 
mittee of Direction meeting yesterday and Mr. Chappell’s presenta- 
tion of this subject, to find that the Electrical Section is standing in 
the way of the installation of battery charging circuits on lines on 
which the Western Union is prepared to allow their installation 
without any change of rules, and the Telegraph and Telephone Sec- 
tion is willing to endorse that procedure. 

I wonder whether it would be proper for the Chairman of the 
Signal Section to write the Chairman of the Electrical Section call- 
ing his attention to this. 


Mr. Vandersluis: We make the reports to the Electrical Section. 


Mr. Stevens: It is silly to have a railroad section blocking some- 
thing that a company cooperating with the railroads is willing to 
allow. It seems to me there should be some way of getting that 
before someone who would tread on their toes. 


Mr. Chappell: I should have stated that recently the Western 
Union Telegraph Company have agreed to 750 volts and 1600 watts. 
They have modified their previous ruling. * 


Mr. Vandersluis: The Electrical Section objected really on the 
matter of principle. They thought they would be in a weak position 
in going to the American Engineering Standards Committee for the 
revision of the Code if they started right out and made exceptions 
for the railroad interests alone. However, after a great deal of dis- 
cussion in the Electrical Section, this resolution which Mr. Chappell 
has read was finally passed which, we believe, gives the Signal Sec- 
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tion what they want, and it is in accordance with the requirements as 
we understand them of the Western Union. 

There may be some discussion in regard to one minor particular, 
that is, specifying the breakdown voltage of the arresters at 750 
volts when a maximum of 750 volts is allowed in charging circuits, 
but with the information which this Conference Committee has, we 
believe that they can go to the American Engineering Standards 
Committee and fight for what the Signal Section wants, asking for 
that further slight revision which is obviously necessary. 

The Chair: You have all heard the motion of the chairman that 
the report of the committee be endorsed. Mr. Chappell, you wanted 
‘to have that report endorsed by the Signal Section? 

Mr. Chappell: Yes, this is simply'a progress report as I look at it. 
The work is not completed and I would like to get discussion on it 
and get an idea as to whether it is going to meet with the approval 
of the members. 

Mr. Dryden: In the installation of the power wires I suggest that 
the committee look into the proposition of transposing power wires 
at each break. You will find it will give considerably better service 
if they are transposed at each break instead of transposed every 
mile or two miles or not transposed at all. The American practice 
of high power transmission has always been not to transpose at all. 
European practice has been to transpose at various distances. We 
have one power line of 440 volts which was put in a year ago and we 
transpose at every location where it was. cut; we have no telegraph 
wires on the line but we have a great number of signal wires and 
find it is giving much better service. 

Mr. Chappell: My experience has been that it was always con- 
venient to transpose the power line wherever the communication 
fellow thought it should be done. 

Mr. Mock: Referring to the last clause, a matter which Mr. 
Keenan is particularly interested in; i.e., the allowance for the 
shielding effect. I understand this thirty per cent. shielding effect 
allowance will permit the overloading of poles under certain ar- 
rangement of wires. 

Mr. Chappell: Mr. Keenan’s idea is the question of shielding 
should not enter into the subject, and in order that the report will 
be consistent with the specifications of the Telegraph and Telephone 
Section, he would like that paragraph omitted. 

Mr. Dryden: It is my understanding that the Electrical Section 
has agreed to withdraw that paragraph for the time being, inasmuch 
as the Telegraph and Telephone Section method of calculating trans- 
verse strength has already been approved by the American Railway 
Association, while the Electrical Section’s method has not been ap- 
proved. I do not think it is the policy or the intention of the Electri- 
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cal Section to do anything to block what we want. It is only a mat- 
ter of phraseology. 

At the meeting held in Mr. Keenan’s office two weeks ago, which 
was attended by Mr. Duer of the Electrical Section, the interpreta- 
tion he placed upon the requisites as drawn was entirely unsatis- 
factory to the Signal Section from my point of view. He felt satis- 
fied at the time that we would not be permitted to place any wires 
on the special crossarm below other wires, excepting those used for 
battery charging purposes. Finally a concession was made that we 
might place five wires on the opposite side of the pole from the 
battery charging wire. We left with that understanding. 

However, the Electrical Section met on the same day and the 
matter was further discussed and Mr. Morse, one of the representa- 
tives of the Electrical Section, telephoned Mr. Keenan later in the 
day saying they had decided that we might use the entire crossarm. 


The two matters that we are not exactly in agreement on are 
clearance from the pole, they demanding thirty inches clearance from 
the pole whereas thirty inches between attachments is all that is re- 
quired by the Code at the present time. The second matter on which 
there is some doubt, as Mr. Vandersluis has just stated, is that of the 
breakdown point for lightning arresters. 

I would like to hear that subject thoroughly discussed. I have 
expressed the opinion that if we are to use a 750 volt circuit, the 
breakdown point for that circuit cannot be 750 volts. I discussed 
that subject today with Mr. Jacobs, of the General Electric Com- 
pany, asked his opinion, and he gave it to me as being approximately 
one hundred per cent.; for a 750 volt circuit we should have a 1500 
volt breakdown. 


Mr. Stevens: Ona circuit we are putting in, I think it will be 440 
volts a.c., the Western Union have insisted on the wires being trans- 
posed in accordance with their requirements, just as Mr. Chappell 
suggested. However, the railroad companies are interested probably 
more in induction than the Western Union for their telephone dis- 
patching service, so that we have had that to consider or will, before 
we get through. I know when I first started installing 4400 volt a.c. 
charging lines, I discussed transposition with our superintendent of 
telegraph and we decided the best thing for us to do was to keep 
straight and let him take care of the situation if we did disturb it. 
I still think that is.true, that our power wires should be run straight. 
I think that would be found the most practical thing to do. We may 
not interfere with the telephone circuits. If we transpose we may. 
If we do, then either we can transpose or they can, whichever is the 
more convenient. 
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Mr. Chappell: My experience has been that it was a good idea in 
some instances for both parties to make transpositions and that it 
was a very easy matter to make the transposition where the tele- 
phone people felt it would best serve the purpose. 


AMERICAN ENGINEERING STANDARDS COMMITTEE. 


SPECIFICATIONS FOR WOOD POLES AND 
STEEL TUBULAR POLES. 


INSULATED WIRES AND CABLES. 

Mr. Chappell: The American Engineering Standards Committee 
has prepared specifications for magnet wire and for fibrous cover- 
ings and fillers, and the specifications are now being considered by a 
sub-committee of Committee IX. 

I move acceptance of the subject-matter as information. 

(Seconded and carried.) 


REVISION OF NATIONAL ELECTRICAL 
SAFETY CODE—PART 2. 
RULES FOR THE INSTALLATION AND MAINTENANCE OF 
OVERHEAD AND UNDERGROUND ELECTRIC 
SUPPLY AND SIGNAL LINES. 


REVISION OF NATIONAL ELECTRICAL 
SAFETY CODE—PART 4. 

OPERATION AND MAINTENANCE OF POWER STATIONS, 
SUB-STATIONS, TRANSMISSION LINES AND 
DISTRIBUTING SYSTEMS. 

Mr. Chappell: I move that these reports be accepted as informa- 

tion. 
(Seconded and carried.) 


AMERICAN SOCIETY FOR TESTING MATERIALS. 


SUB-COMMITTEE NO. D-11—FRICTION AND 
RUBBER TAPE. 


Mr. Ambach: There is one question as to the use of specifications. 
I notice one of our conferees reports nothing done. The American 
Society for Testing Materials have a specification for friction and 
rubber tape, and I think that the Signal Section might revise their 
specifications to comply with the A. S. T. M. specifications. 

The Chair: I am sure if you will write the chairman of the com- 
mittee handling this subject, the committee will take it under con- 
sideration. 
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Mr. Chappell: I move that the report be accepted as information. 
(Seconded and carried.) 


AMERICAN RAILWAY ASSOCIATION, ELECTRICAL SECTION. 


SUB-COMMITTEE to OF COMMITTEE 18, ELECTRICITY— 
STANDARDIZATION OF INSULATORS, KNIFE 
SWITCHES AND SNAP SWITCHES. 


Mr. Chappell: I move that this report be accepted as information. 
(Seconded and carried.) 


TELEGRAPH AND TELEPHONE SECTION. 


CONSTRUCTION AND MAINTENANCE OF POLE LINES. 
BASIC RULES AND POLE TABLES. 


Mr. Chappell: Committee IX expected this would be the major 
item of their report. The report was submitted to the Secretary in 
accordance with the requirements, but the Sub-committee on Editing 
determined that there was not sufficient time to make the necessary 
sketches and do the printing so as to get the report through in time 
for this meeting. | 

The Committee of Direction has also voted that this report, if 
accepted, would not be printed in the Manual, as it would serve all 
purposes to simply refer to it as a Telegraph and Telephone Section 
specification, approved by the Signal Section. 

One of the assignments of Committee IX is to prepare specifica- 
tions for pole lines and we feel that the specifications that have been 
adopted by the Telegraph and Telephone Section are all right for 
the Signal Section and that if we attempted to prepare any different 
set of specifications the Signal Section would never be able to have 
it approved by the American Railway Association for the reason that 
it would be a duplication of specifications already adopted by the 
Telegraph and Telephone Section. 

For that reason the committee will not be able to present the 
basic rules and pole tables in their completed form. However, they 
were printed and appeared in the Advance Notice for the last meet- 
ing, and in view of that fact, I move that the basic rules and pole 
tables of the Telegraph and Telephone Section as printed in their 
circular No. 122 be approved for presentation at the Annual meeting, 
with the understanding that instead of printing same in the Advance 
Notice, reference be shown as to where they can be found in the 
Telegraph and Telephone Section’s literature. 

(Seconded and carried.) 


Mr. Stevens: Before we vote on that, may we know from the 
chairman whether the specifications go with the basic rules and pole 
tables. Will they take care of a 660 volt transmission line? 
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Mr. Vandersluis: The Electrical Section specification will take 
care of that. 


Mr. Chappell: The general specifications, to make the specifica- 
tions complete, were adopted by the Telegraph and Telephone Sec- 
tion at their Annual meeting last September at Colorado Springs. 
That was not in time for us to submit them at this meeting because 
we did not want to submit something that had not been approved by 
the Telegraph and Telephone Section. 


Mr. Stevens:. I understand that. My only point is this, that if 
they are not complete and do not cover the entire ground of signal 
work, then perhaps we could wait until the Electrical Section 
specifications can be coordinated with them and both specifications 
included in one report. That is the only thing I have in mind. 

I have no objection to adopting the Telegraph and Telephone Sec- 
tion diagrams and specifications for the particular purpose for 
which they are intended. I think we should do that, but if they do 
not completely cover signal ground, then I am only wondering 
whether it is worth while to start but half way. It may be well to 
have two sets. 


Mr. Chappell: A committee of the Electrical Section has its 
specification completed, although it has not yet been approved by 
that Section. Within perhaps another year we will have both, the 
Electrical Section’s high tension specification and the Telegraph and 
Telephone Section’s specification for low voltage wires, and Com- 
mittee IX is working jointly with the Telegraph and Telephone Sec- 
tion and the Electrical Section on joint pole line specifications. 


Mr. Ambach: I am a member of Committee I of the Telegraph 
and Telephone Section. All of these specifications referred to are 
now in the course of preparation. The specifications on pole lines 
have been completed and will be referred to letter ballot. The 
specification on the joint use of pole lines is now under preparation. 
Wire crossing specifications were submitted; they were returned for 
further information and additions in connection with the National 
Safety Code and the specifications of the Electrical Section. There 
seemed to be some differences of opinion and they want to fix these 
specifications in a manner which would be satisfactory to both the 
National Safety Code and one which has been adopted by various 
states governing transmission lines and parallelisms. Specifications 
for underground construction have been presented and will be 
adopted at the next Annual meeting of the Telegraph and Telephone 
Section. 

In connection with Mr. Chappell’s reference to shielding effect of 
the few additional wires which would be placed upon a pole line for 
the purpose of trickle charging would be so little as not to effect 
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the strength of the pole line. Shielding effect of wires is a matter 
of engineering. 

In some parts of the country the factor of safety of a pole line is 
only one-half of one per cent. The pole lines which have been built 
along the specifications of the Telegraph and Telephone Section are 
figured for a factor of safety of two, using no shielding effect, the 
factors being eight pounds wind pressure and one-half inch of ice. 
By eliminating the shielding effect, we get a slightly stronger line, 
which is desirable. 

Mr. Chappell: I am given to understand shielding is a matter over 
which there was quite a fight in the Telegraph and Telephone Sec- 
tion, there being a difference of opinion. The pole line specifications, 
not taking into consideration any shielding effect, were finally 
adopted and it seems to me that we should endorse the specifications 
of the Telegraph and Telephone Section as adopted by them. 

(Motion carried.) 


JOINT USE OF POLE LINES. 
WIRE CROSSINGS. 
UNDERGROUND CONSTRUCTION. 


Mr. Dryden: On the subject of underground construction, that is, 
for wire crossings underground, there are two or three specifications 
that are not in harmony. The Telegraph and Telephone Section 
specification requires one setting below base of rail, and the Electri- 
cal Section another. Several meetings have been held by the Con- 
ference Committee endeavoring to establish what the standard depth 
shall be. The agreement was reached to the effect that it would be 
three feet six inches. Such a report was presented at the Colorado 
Springs meeting of the Telegraph and Telephone Section, but was 
not approved and has been referred back to the Conference Com- 
mittee. The Telegraph and Telephone Section failed to approve the 
specifications on the ground that they did not desire when running 
a single pipe line to place it at as low as three feet six inches. 

It might be well to voice the opinion of this meeting today as to 
what the established depth should be. 

Mr. Stevens: You mean for signal wires generally? 

Mr. Dryden: No, all kinds of underground crossings. The depth 
of setting below the base of rails for all underground crossings. The 
Electrical Section requires four feet. The Telegraph and Telephone 
Section requires twenty-eight inches. 

Mr. Chappell: The Electrical Section specifications call for ap- 
proximately four feet and they were willing to compromise with the 
Telegraph and Telephone and Signal Sections on three feet six 
inches. As the matter stands, it was not satisfactory to the Tele- 
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graph and Telephone Section and the report was referred back to the 
committee, so that undoubtedly Mr. Keenan will call another meet- 
ing and endeavor to harmonize the specifications. However, Mr. 
Dryden would be glad to get an expression of opinion of the Signal 
Section as to what they favor. 


Mr. Dryden: On these two subjects: the breakdown point of 
lightning arresters and the standard depth below the base of rail. 


Mr. Chappell: I move these reports be accepted as information. 
(Seconded and carried.) 


The Chair: That is a sub-committee question and the committee 
should go into that and come before us with proper recommenda- 
tions; then we will be ready to vote one way or the other. Is that 
satisfactory to the conferee? 


Mr. Dryden: Yes. 


The Chair: If there is no other business, we will stand adjourned 
until 10 o’clock tomorrow morning. 


(Afternoon session.—Recess.) 


NOVEMBER 15, MORNING SESSION. 


The meeting convened at 10:00 am., B. T. Anderson, Chairman, 
presiding. 


COMMITTEE II.—MECHANICAL INTERLOCKING. 
W. N. Spangler, Chairman. 

W. WN. Spangler (Penna.): The following outline of work has been 
assigned: . 

1. Show comparative value in efficiency, safety and economy of 
various types of electromechanical and mechanical interlocking used 
with power operated signals. 

2. Prepare specifications for electromechanical interlocking. 

The committee interprets this assignment as requiring a revision 
of present specification 6618, as well as the preparation of such unit 
specifications as may be necessary to complete the subject of 
electromechanical interlocking. 


A.R.A. SIGNAL SECTION SPECIFICATION 13224. 
ELECTROMECHANICAL INTERLOCKING MACHINE, UNIT 
ELECTRIC LEVERS, I. S. AND F. LOCKING. 

Mr. Spangler: A suggestion has been received that in the title a 
hyphen be used between the words “electro” and “mechanical”, 
making it “electro-mechanical”. This is agreeable to the committee 
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provided the Sub-committee on Editing agrees. The use of the word 
as it now appears is in specifications now in the Manual and in 
which other similar words appear that are not hyphenated. 


A. R. Fugina (L. & N.): In 4-f, “bolts” should be singular instead 
of plural. It should read, “Nuts, bolt and cap screw heads shall be 
hexagonal.” 


Mr. Spangler: The committee will make that correction. 
Mr..Mock: There is more than one bolt referred to there. 


Mr. Spangler: That may be true. We are only referring to one 
cap screw, but we show bolts in the plural, the same as nuts. We 
will give that further consideration. 


7. Machine. (a) should be corrected, inserting the word “as”, 
making this clause read, “Machine shall be as shown on Contractor’s 
general drawinye) -.0e eee wadatéd * . sen eae , or catalogue 
rererence “...... poem 


Mr. Dryden: In 12-d, “Three-position levers shall be designed to 
latch in normal, intermediate and reversed positions’, the normal 
position of three-position levers of many interlocking machines is 
the center, in which case they latch in the normal, right and left. 

Mr. Spangler: The committee will take that under consideration. 
It has already been discussed. We have two different ways in mind 
for making it clearer; one is that three-position levers shall be de- 
signed to latch in the full forward, full back or intermediate po- 
sitions; or else prepare separate clauses, one for mechanical levers 
and one for electric levers giving the normal, intermediate and re- 
versed positions of the levers. 

Mr. DeMeritt: I suggest that it read, “Three-position levers shall 
be designed to latch in all three positions.” 

Mr. Spangler: It has been suggested that 12-h follow 12-k. The 
committee accepts the suggestion. 

It has been suggested that the wording of 12-r be similar to 12-q. 
The committee sees no objection. 

13-e. The word “daper” in the last line should be corrected to 
“taper”. ‘ 

Mr. Wiegand: The Sub-committee of the Administrative Com- 
mittee on Editing submitted section 32, Insulation, yesterday. The 
re-wording of this section was not acceptable to the Signal Section. 
I suggest for consideration of this committee in connection with 17, 
Insulation, the following wording: . 

“17, Insulation. (a) Coils and windings shall be of cotton-covered 
wire impregnated in accordance with A.R.A. Signal Section 
Requisites for Impregnating Compound Treatment of Non-Oil-Proof 
Electrical Windings. *R-17-a. 1924.” 
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This will necessitate changing section R-17-a; that section then to 
read: 
silk-covered } 
“R-17-a. Coils and windings shall be of 1 enameled \ wire. 


eeese ee 


Silk-covered wire shall be impregnated in accordance with ) 


Signal Section Requisites for Non-Oil-Proof Electrical Windings. } 


7 eee ees 216 6 6 6 8 € 6 © eee ew eRe CCD SOOM ROH HCO Ma C HSH CeCe eeneeeseHeesesee ( 


i : ; R.S.A. Specification 4113. 
Enameling shall be in accordance with } Oc ca 4113. ) 
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Mr. Spangler: The committee accepts the suggestion. 


Mr. Elliott: I suggest the committee eliminate the word “rotary” 
from section 18-a. We are using this type of machine with a dif- 
ferent type of controller with good results. In our opinion it is a 
better type of circuit controller. It is not necessary that a rotary 
circuit controller be used with this machine. 


Mr. Spangler: The committee will consider that suggestion. 


Mr. Eck: Will the committee consider inserting the word “cir- 
cuit” after the word “stick” in the last paragraph of 19-a? 


Mr. Spangler: It is not always a stick circuit. We have in use 
on electromechanical machines a circuit controller on which the 
stick is mechanically interrupted. It is a mechanical stick. 


Mr. Elliott: 21. Detector locking. I ask whether the word ‘“de- 
tector’ cannot be eliminated from our literature. While this is an 
old subject, it always goes against the grain to hear the word used 
and I believe it desirable for the Committee on Committees to assign 
the subject for reconsideration by some committee. We use the 
words “switch locking” and “route locking” to describe the different 
apparatus used instead of detector bars. The word “detector” does 
not seem appropriate with the advancement of electric locking to 
such an important state of the art. I believe it desirable we use the 
better word. 

Mr. Spangler: The word “in” in the last sentence of 24-a should 
be eliminated. 

This specification has been submitted for discussion. There has 
been very little discussion and few criticisms have been received. 

I therefore move the approval of A.R.A. Signal Section Specifica- 
tion 13224—Electromechanical Interlocking Maching Unit Electric 
Levers, I. S. & F. Locking, as revised, for presentation at the Annual 
meeting. 

(Seconded and carried.) 
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COMMITTEE XI.—CHEMICALS. 
I. S. Raymer, Chairman. 


Mr. Smith: The committee submits for consideration reports on 
the following subjects: 


Specification for motor gasoline; report on lubricants and liquid 
fuels; and report covering results of burning tests made on sampies 
of long time burning oil, which we will take up in the order men- 
tioned. 


A.R.A. SIGNAL SECTION SPECIFICATION 13324. 
MOTOR GASOLINE. 


Mr. Smith: The Motor Gasoline specification is similar to that 
used by the United States Government as shown in Technical Paper 
No. 323, issued by the Bureau of Mines, Department of the Interior. 

This specification is incomplete due to the absence of the sulphur 
test. The committee is preparing the technical details so that this 
item may be submitted for inclusion in the specification presented 
herewith. 

It is incomplete because the Government’s committee will have a 
1923 revision of the specification for gasoline which will not be re- 
leased until after January 1, 1924. We can then get their revisions 
for bringing our literature up to date. 

The blank in 2-b-4 will be filled in later. 

4-e-2. Corrosion test is similar to the test in the A.S.T.M. Standard. 

The appendix gives the color by Saybolt chronometer, also dis- 
tillation, the method of making these tests, and as this is A.S.T.M. 
Standard, I do not believe it is necessary to go into it. 


Mr. Wiegand: I make one suggestion. Following sections 1 and 
2 in 4-e-3-0, is shown “(See page 166)”. I suggest that the com- 
mittee give the table some reference number or letter and that the 
reference number or letter be included in sections 1 and 2. 


Mr. Smith: The committee will be glad to do that. 


Mr. Elliott: I ask the committee if they can advise the percentage 
of kerosene allowed in this gasoline within requirements of 2-b-3 
(Distillation range). It is my understanding the Government tests 
have shown fifteen per cent. of kerosene, and as high as thirty per 
cent. of kerosene gives as efficient output in a gasoline engine as does 
a high test gasoline containing but a small amount of kerosene. I 
am unable to tell from the distillation range, section 26-b-3, a, b, c, 
d, e and f, the percentage of gasoline called for by this specification. 
It would seem in view of the Government’s proposed adoption of a 
revised specification that this specification should not be adopted by 
us until the Government specification is issued. . 
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Mr. Smith: I might say for Mr. Elliott’s benefit that this is not 
a high grade gasoline that can be used in an airplane engine. It is 
the ordinary run of gasoline. 


Mr. Elliott: My understanding of the Bureau of Standards’ report 
is that gasoline sold around the country varies in extent from not 
less than five nor more than thirty per cent. of kerosene and gener- 
ally gasoline bought of the man selling at the lowest price has the 
largest proportion of kerosene. The tests made by the Government 
show that the gasoline containing the higher amount of kerosene is 
as efficient after it has once been ignited, and they are making tests 
to determine, if practicable, the reason why gasoline with a larger 
kerosene content is so much harder to ignite. 


W. A. Jones (Standard Oil Company of Indiana): On any matters 
of technical nature in regard to the refining of oil or gasoline I my- 
self am unable to answer such questions, but I have with me Dr. 
Holland, who is the head of our refinery, and who is amply able to 
answer any questions pertaining to oils or gasoline. 


W. W. Holland (Standard Oil Company of Indiana): Answering 
your question in regard to the permissible quantity of refined oil 
which could be mixed with gasoline and, at the same time, meet the 
gasoline specifications, I wish to state I do not think that any. 
refinery or any individual dispensing gasoline would intentionally 
mix gasoline and kerosene oil together for the purpose of cheapening 
the product or with any fraudulent intent. 

Gasoline and kerosene are entirely separate and distinct products. 
While the processes of refining are somewhat similar,: the boiling 
points are very different. It is true that the maximum boiling point 
of gasoline may be appreciably higher than the initial boiling point 
of kerosene. In other words, there is an over-lapping of the boiling 
points. This, however, does not mean that kerosene has been mixed 
with gasoline for the purpose of diluting or contaminating the 
gasoline, 

Mr. Smith: Will you please answer Mr. Elliott’s question as to 
whether or not if, from the distillation range as given in section 2-b, 
3-a, b, c, d, e and f, the percentage of kerosene in the gasoline can be 
determined. ; 


Mr. Holland: In regard to the specifications which you have 
under consideration and which are commonly known as Navy gaso- 
line, I should say that you would be perfectly safe in adopting these 
specifications as your standard. You will note that the initial boiling 
point is one hundred thirty-one degrees and maximum four hundred 
thirty degrees. I should like to add, however, that it is quite im- 
portant that the intermediate boiling points should also meet the 
specifications. We attach considerable importance to the per cent. 
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off at three hundred seventy-four degrees which, according to the 
specifications, should represent at least ninety per cent. recovered in 
the receiver. 

If I may say a word in regard to the gasoline manufactured by 
the Standard Oil Company (Indiana), I should like to state that our 
product is always well within Navy specifications. In fact, the 
initial boiling point will usually average ninety-five degrees to one 
hundred ten degrees, and the maximum boiling point from four 
hundred fifteen degrees to four hundred thirty degrees, with ninety 
to ninety-two per cent. off at three hundred seventy-four degrees. 
We regard these points as very essential. The advantage of the low 
initial boiling point is that it permits the motor to start very readily 
in cold weather, and with a comparatively low maximum boiling 
point, there is no danger of dilution of the oil in the crank-case such 
as will undoubtedly take place in a gasoline of appreciably high boil- 
ing point; that is, above four hundred thirty-seven degrees. 


Mr. Smith: It is understood this will cover the gasoline we get 
from various parts of the United States, and that it will change 
somewhat depending on the refinery. But is it your opinion that 
this distillation range will properly take care of the cut so that it is 
not necessary to specify what percentage of kerosene is permissible 
in the gasoline on the cut? Would not the distillation range take 
care of that as effectively as would the stating of the percentage of 
kerosene in the gasoline? 


Mr. Holland: I think you are perfectly safe in adopting the 
specifications for Navy gasoline. These specifications have been ap- 
proved by the Bureau of Mines and accepted by the Government as 
satisfactory. I am sure any gasoline coming within these specifica- 
tions would be of excellent quality and suitable for any commercial 
automobile purposes. 

Mr. Smith: Does that answer your question, Mr. Elliott? 


Mr. Elliott: The main point that I was trying to bring out was 
that with the Government adopting a revised specification it was rot 
wise for us to adopt this one when the probabilities were the Govern- 
ment’s present specification would be materially changed. 


Mr. Smith: The Government specifications are ready now but 
have not been released; therefore, we do not feel that we should in- 
clude in our specifications any of the provisions that are released, 
which we anticipate will be about the first of the year. We do not 
expect any radical changes so that the specification will be up to date 
when presented at the Annual meeting. 

I move that A.R.A. Signal Section Specification 13324—Motor 
Gasoline, as revised, be approved for presentation at the Annual 
meeting. 


(Seconded and carried.) 
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BUREAU OF MINES. 


TECHNICAL COMMITTEE ON LUBRICANTS AND 
LIQUID FUELS. 


Mr. Smith: Representative I. S. Raymer reports that on July 11, 
1923, he attended a conference at Washington, D. C., between the 
Committee on Lubricants and Liquid Fuels of the Bureau of Mines 
of the Department of the Interior and the advisory board of which 
he is a member, representing the American Railway Association. 


The matter under discussion was a review of the United States 
Government Specifications for Liquid Fuels and Lubricants. Ques- 
tions regarding gasoline, illuminating oil and lubricants were dis- 
cussed and some revisions of the Government specifications covering 
these subjects were made. 


He believes it advisable to continue the membership of the Signal 
Section of the American Railway Association on the advisory board 
of this Government Committee on Liquid Fuels and Lubricants as 
Committee XI—Chemicals, is making use of the material originated 
by: the Government committee for specifications for the American 
Railway Association. 

I move that this report be accepted as information. 


(Seconded and carried.) 


RESULTS OF BURNING TESTS MADE ON SAMPLES OF 
LONG TIME BURNING OIL SUBMITTED FOR TEST 
BY SIGNAL ENGINEERS IN 1921 AND 1922, 
AT THE SOLICITATION OF 
COMMITTEE XVI—OILS. 

Mr. Smith: The committee prepared considerable data which 
we thought was very valuable. If the roads who sent in the oil 
want to find their charts, we will be glad to give them their key num- 
bers. We do not care to advertise or broadcast it, but we will be glad 
to give any road who sent us the oil the key number so that they can 
study their chart. I have a list of key numbers and can give them to 
any of the members today if they desire to know them. 


I move that this report be accepted as information. 


(Seconded and carried.) 
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COMMITTEE IV.—DIRECT CURRENT AUTOMATIC 
BLOCK SIGNALING. 


A. R. Fugina, Chairman. 


Mr. Fugina: The following outline of work has been assigned to 
the committee: 


1. Report on necessary modification of direct current track cir- 
cuits in detail or in principle to insure reliable protection of motor 
busses and motor cars. 


We have done very little on that assignment because it was neces- 
sary to develop considerable information. 


2. Report on the best method of installing track circuits, including 
type and arrangement'of primary and storage batteries, relays and 
bonding, with recommendations as to means of reducing ballast leak- 
age. 


INSTRUCTIONS FOR MAKING TRAIN SHUNT 
RESISTANCE TESTS. 


Mr. Fugina: I have a letter from Mr. Post. He remarks with 
reference to 1, “The percentage of accuracy specified indicates the 
use of two and one-half inch scale meters. It would be better to use 
five inch scale meters and limit the error to one-half of one per cent.” 


The reason we are using the two and one-half inch scale meter is 
that the standard meter is made with the two and one-half inch scale 
and it was thought unnecessary to provide them with the five inch 
scale. 


Mr. Post writes in reference to 3, “the voltage ranges recom- 
mended do not agree with the ranges shown in the Manual for d.c. 
volt-ammeters.” 


The voltage ranges do not agree with the ranges shown in the 
Manual for d.c. volt-ammeters for the reason that the Manual does 
not provide for a mili-volt scale, and the committee felt it desirable 
to use the mili-voltmeter. All scales, other than the mili-volt, are in 
accordance with the Manual. 


Mr. Corcoran: . Regarding instruction 4, and A.R.A. Signal Sec- 
tion Form 20, under “Notes”, on the form is stated, “A—Resistance 
of wire leads, rails to test set to be approximately .o5 ohm”. In the 
example given at the bottom of the page the rail shunt is figured out 
as six hundredths ohm. As the resistance in Note A is very nearly 
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as large as the answer to the example, it would seem that the answer 
would only be as approximate as is the resistance that is used under 
Note A. I would suggest that the fixed resistance given under Note 
A be at least as accurate as given in instruction 1, that is, one per 
cent. Also it gives this resistance as between lead rails and test set. 
It is not quite clear what is meant by test set in the sketch, as in one 
case a voltmeter is shown and in another case an ammeter. 

Mr. Fugina: By test set we mean the set up or the instrument 
reading. 

Mr. Corcoran: There are two instruments and there are four 
lead wires, going to the instruments. It specifies one resistance and 
one test set. 

A. M. Gilbert (C. C. C. & St. L.): By test set we mean the test 
battery and ammeter, but not wire connections to rails. The figure 
of five hundredths ohm is intended to cover the approximate resist- 
ance of the wire leads from the test battery and ammeter to the rails. 
It was put in there only to prevent damage to the ammeter when 
making tests, and a study of the sketch shows it has no bearing on 
the net results. 

Mr. Fugina: The committee will take it under consideration. 

Mr. Post suggested in connection with 8, “It seems desirable to 
specify the equipment to be used in order to get comparable results, 
the thought being that difference will exist between shunts obtained 
. from heavy and light equipment. This also applies to standing 
equipment test”. 

A.R.A. Signal Section Form 20 is to be used in connection with 
making these Train Shunt Resistance Tests, and this form provides 
spaces to show the kind, number, weight, and wheel surface con- 
ditions of equipment under test. 

I move that Instructions for Making Train Shunt Resistance Tests 
be approved for presentation at the Annual meeting. 

(Seconded and carried.) 


A.R.A. SIGNAL SECTION FORM 20. 
RECORD OF TRAIN SHUNT RESISTANCES. 
Mr. Fugina: I move it be approved for presentation at the Annual 
meeting. 
(Seconded and carried.) 


INSTRUCTIONS FOR TESTING RESISTANCE OF SWITCH 
CIRCUIT CONTROLLER SHUNTING CIRCUITS 
AND CONTACTS. 


Mr. Fugina: Mr. Post’s remarks in connection with the preceding 
report also apply to these instructions. 
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I move that these instructions be approved for presentation at the 
Annual meeting. 


(Seconded and carried.) 


A.R.A. SIGNAL SECTION FORM 21. 


RECORD OF RESISTANCE FOR SWITCH CIRCUIT 
CONTROLLER SHUNTING CIRCUITS 
AND CONTACTS. 


Mr. Fugina: I move that this form be approved for presentation 
at the Annual meeting. 


(Seconded and carried.) 


Mr. Vandersluis: In-connection with this form and the one pre- 
viously presented, it is noted that the size recommended is eight and 
one-half inches by twelve inches. Standard letter size in the East is 
eight inches by ten and one-half inches, and it is a great convenience 
to have all of these forms standard letter size. I suggest that you 
take that under consideration. 


Mr. Fugina: That suggestion cannot be followed, as it would not 
provide sufficient space. However, the committee will take that 
under consideration. 


(Motion carried.) 


MAXIMUM RESISTANCE FOR SWITCH CIRCUIT 
CONTROLLERS SHUNTING CIRCUITS 
AND CONTACTS. 


Mr. Fugina: The committee has reports of sixty-six tests made — 
on the resistance of one contact, including resistance between contact 
springs closed and between contact springs and binding posts. Sum- 
mary of results of tests is shown. 

Of the sixty-six tests made there were eight contacts having a 
resistance greater than one hundredth ohm. The excessive resistance 
of these eight contacts was due to corrosion between the binding 
post and contact spring and they were eliminated in determining the 
recommended resistance of the shunting circuit. 

The number of tests was fifty-eight, maximum resistance one 
hundredth ohm, minimum resistance five ten-thousandths ohm, aver- 
age resistance thirty-seven ten-thousandths ohm. 

I move approval of this report for presentation at the Annual 
meeting. 

(Seconded and carried.) 
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A.R.A. SIGNAL SECTION SPECIFICATION 6324. 
DIRECT CURRENT AUTOMATIC BLOCK SIGNALS— 
LOW VOLTAGE. 


Mr. Fugina: This is a revised specification. I will have Mr. Fox, 
as chairman of the sub-committee, present same. 


E. N. Fox (B. & M.): This is a revision of specification 6318. 
The committee, so far as they consistently could, tried to harmonize 
this with specification 8620. The wording will vary on account of 
the latest instructions from the Sub-committee on Editing for major 
specifications. 


Mr. Wiegand: I suggest a revised wording for 2-b-1, as follows: 
“Tracks to be signaled, single track ............ miles; double track 
ORS ae eee MrNiteettuegs yo neesmiles”. 


Mr. Fox: The committee will consider that. 


In section 5 the committee suggests, “Plans showing typical cir- 
cuits for the control of power operated signals, switch indicators, 
protection for facing and trailing switches, main line and siding 
crossovers, highway crossing signals, train order signals, and other 
Mevices menos. <i. lw: PCP COC er sooo akete Ae + 


Mr. Wiegand: The re-wording suggested in connection with sec- 
tion 17-a of A.R.A. Signal Section Specification 13224 also applies to 
section 32 of this specification and I suggest that this committee give 
consideration to the revised wording as follows: 

“22, Insulation. (a) Coils and windings shall be of cotton-covered 
wire impregnated in accordance with A.R.A. Signal Section Requi- 
sites for Impregnating Compound Treatment of Non-Oil-Proof 


Electrical Windings. *R-32-a. 1924.” 
( silk-covered | 
“R-32-a. Coils and windings shall be of {4 enameled | wire. 
<i t l 
A.R.A 


Silk-covered wire shall be impregnated in accordance with 


Signal Section Requisites for Non-Oil-Proof Electrical Windings. } 


i act settee) 6 oe io @ 6 6) es «6 © « 6 «8 © 6 le © € @ we © © © © 6 6.6 6 6 8 06 0.18 a eo © 6 © 0 0 8 6 68 6 oe a 8 ( 


R.S.A. Specificati 
Enameling shall be in accordance with ee eS 


Mr. Fox: The committee will consider that. 


Mr. Christofferson: In 60-d, the wording “Signal Division” ap- 
pears; it also appears in other sections of this specification. We 
have no Signal Division and I suppose that is a misprint and should 
be “Signal Section”. 


v 
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Mr. Fox: That phraseology referred to is up to the Sub-com- 
mittee on Editing for the exact wording. 


Mr. Wiegand: You will find that “Signal Division” is correct. 


Mr. Fox: The committee desires to slightly revise 261-b so as to 
read: “Nuts and bolt heads shall be square unless otherwise speci- 
fied’’. 


Mr. Mock: We have lately been furnished lag screws with rolled 
threads. It would be well to specify cut threads. The rolled thread 
portion being larger in diameter than the stock results in loose fit. 


Mr. Fox: That section was taken from specification 11822, but we 
will take the matter under consideration. 

400-f will be checked with Committee VI’s recommendations. 

If the new drawing which Committee VI has up at this meeting is 
accepted, 400-g will be revised to include A.R.A. Sig. Sec. 1548 and 
an asterisk referring to alternate requisites section will be shown. 

Under 430-d there should be mention made of new A.R.A. Sig. Sec. 
1544—Electric Lamps and Adapter, if that is accepted. 


Mr. Fugina: I was not here when the specification or the instruc- 
tions were submitted by Committee V but on page 75, instruction 
20 states, “When pitching in wires or cables, pitch must not be used 
which is hotter than boiling water’. We specify in this that pe- 
troleum asphaltum shall have a temperature of not below two 
hundred degrees Fahrenheit nor above two hundred fifty degrees 
Fahrenheit when poured into the trunking. We believe our specifi- 
cation is the better of the two. The two committees should get 
together on this. 


Mr. Fox: Under 540, a section should be added to take care of 
bonding manganese frogs as per new A.R.A. Sig. Sec. 1556, if that is 
approved. 

Mr. Stoltz:. I have been making some little effort to find out what 
a Simplex channel pin is. I was somewhat associated with the com- 
mittee that revised drawing 1086 and I do not remember it being 
called the Simplex channel pin. Simplex does not mean anything. If 
you left the “x” off it would have some meaning at least. 


Mr. Fox: That word “Simplex” was coined by the committee 
merely to take care of Duplex. The drawing referred to in that 
specification is for a channel pin with one groove and we merely 
wanted to call attention to the fact that a Duplex channel pin would 
not have to conform to that specification or drawing. 


Mr. Stoltz: Duplex is a trade name and Simplex has no standing 
that I know of in our literature. I think that ought to be more 
clearly defined. 


Mr. Elliott: Why not eliminate it? 
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Mr. Fox: The committee is agreeable to eliminating the word 
“Simplex”. 

Mr. Christofferson: Has the committee given consideration in 
542 to putting this thought in the specification? The most essential 
part of bonding we all know is to get the channel pin in as tight as 
we can get it, and when driven in oil a channel pin will drive much 
freer and go in much further. In fact, you can get practically a cold 
weld. I have used that method for the last fifteen or sixteen years, 
and I have noted quite frequently that when some of the men who 
drive the pins put a little oil in a can, using a tomato can or some- 
thing like that, then put the pins in and roll them around in the oil, 
the pins drive much better. Sometimes they forgot it, and then we 
always found a section with loosely driven pins, not driven as well 
as I demanded that they be driven. 

If the committee has not looked into this, I recommend it do 
so. Drive a few pins yourself, see how far you can drive them, 
and then see how well you can drive a pin that has been rolled in oil. 
You will find you will get much better bonding by that method. It 
does not add anything to the cost. 


Mr. Fox: There is a sub-committee of this committee drawing 
up a specification on bonding and they are taking that into considera- 
tion. We will harmonize with that specification. 


Mr. Stoltz: What tests were made to determine that the channel 
pin should be driven in the same direction that the hole was drilled? 
We have made many tests and never could find it justified if the 
‘drills were properly ground. 


Mr. Fox: That section was taken from specification 8620. So far 
as what tests, if any, this committee has made, I am not in a position 
to state, because the present sub-committee has taken over the work 
from a former committee. 


Mr. Arnold: 1.think it better practice to drive the channel pin 
as here stated, due to the fact that the wire has a tendency to move 
out through the web of the rail. When the channel pin is driven in 
in a great many cases unless you watch the wire carefully, you will 
only have a contact surface of a small amount between the channel 
pin and the wire and the web of the rail. I believe that is the reason 
this specification was put in here originally, although it is much 
easier to drive the channel pin against the current of drilling rather 
than with it. 


Mr. Christofferson: I fail to see the point. Mr. Stoltz mentioned 
if the drill was properly ground, it would take an expert grinder to 
grind a drill perfect at all times. It makes no difference how care- 
fully you drill a hole, unless you have something back of it you are 
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bound to leave a small burr, regardless of the way the drill is ground. 
I believe our old method of driving the pin in the same direction as 
the hole has been drilled is the safest and best method. 


Mr. Stevens: It automatically takes care of itself, because the 
hole is drilled through the outside for the safety of traffic and the 
wire is put in from the other side and the pin driven from the out- 
side. 


Mr. DeMeritt: If I am not mistaken, the last sentence of 610-d 
requires a more rigid adjustment of the switch box than is now in 
our Manual. Is it the intention of the committee to require a more 
rigid adjustment of the shunt of the switch box? 


Mr. Fox: That is a matter we will have to look into. I am not 
in position to tell you offhand. 


Mr. Eck: The specification is entirely too rigid. I think it should 
be one-quarter inch. We analyzed our signal failures not so very 
long ago and found too large a proportion due to switch circuit con- 
trollers; analyzing them still further, we found it was because we 
had our switch circuit controllers adjusted too fine and changed that 
to one-quarter inch. Since then our failures are materially less. 


Mr. Fox: If we find that is one-quarter inch in the Manual, we 
will be glad to change. 


Mr. Stevens: There seems to be quite a feeling that we might 
very well discuss the openings of the switch and I would like to have 
an expression of opinion whether we should not revise that now to 
one-quarter inch. Our standard is three-sixteenths inch facing and 
one-quarter inch for trailing. I hear around me others talking of 
one-quarter inch facing and three-eighths inch trailing. 


Mr. Fugina: The Manual now specifies three-sixteenths inch, but 
I think it is a pertinent question to discuss. Personally I am in 
favor of one-quarter inch. 


Mr. DeMeritt: It seems to me then a question of whether the 
Manual is not contradictory in the instructions to signal maintainers. 
I suggest this committee look into that. 


Mr. Stoltz: For the benefit of the committee I suggest a prefer- 
ential vote on the subject, to determine how the meeting feels. 


Mr. Christofferson: Before we vote on that, I do not see why 
there should not be a difference between the facing point and trailing 
point switch. The trailing point switch certainly does not make 
much difference. It is simply for shunting purposes and there should 
be a difference between the facing and trailing points. After a good 
many years we used three-sixteenths inch for all facing points and 
one-quarter inch for all trailing points. I think three-sixteenths inch 
even could be modified as it has always seemed to me that one- 
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quarter inch for facing point is correct. I would like to see a vote 
on it. 


Mr. Elliott: It would be satisfactory practice to have one-quarter 
inch opening on the switch circuit controller while the mechanical 
locking of the switch be maintained at three-sixteenths inch. I do 
not think it practical to obtain satisfactory working of the switch 
circuit controller with the three-sixteenths inch adjustment when 
we have difficulty in maintaining three-sixteenths inch with mechani- 
cal switch locking. 


Mr. Fugina: I move that for non-interlocked trailing switches the 
opening before shunting shall be one-quarter inch. 


(Seconded and carried.) 


Mr. Post: I would like to inquire why trailing switches; why 
not all? 


Mr. Fugina: I think Mr. Christofferson’s point is well taken, that 
the facing switch should have a finer adjustment than the trailing 
switch. The trailing switch should be one-quarter inch. 


Mr. Post: The signal would not stop a train if a trailing switch 
point hangs open one-quarter inch; if that is too much for a facing 
switch and if at three-eighths inch the signal is going to stop a train 
running in the normal direction, other protection should be provided. 
I have always felt that circuit controllers really check as to whether 
the switch was left normal or reversed, whether it is open or closed, 
and if it is necessary to have a close check, a facing point lock should 
be provided. 


Mr. Elliott: I want to back up what Mr. Post says; that it would 
be unwise to specify a different requirement for a facing as for a 
trailing switch. We are not satisfied to get along with a less close 
requirement with a trailing than a facing switch. If additional pro- 
tection is required for the facing switch, it should be provided by 
other means than the switch circuit controller. From the standpoint 
of reliability and also of maintenance, it is desirable the require- 
ment be one-quarter inch for both facing and trailing switches. 


Mr. DeMeritt: There is a decided difference between a facing 
point switch and a trailing point switch. The question as I see it for 
a facing point switch is not whether the switch is all the way over; 
it is whether the point is open sufficiently for a sharp flange 
to catch it. For a trailing point switch that does not make any dif- 
ference. I think there is a decided difference between a facing point 
switch and a trailing point switch. I am very sure that in our litera- 
ture for several years we showed a distinction on this very point. 


(Motion carried.) 
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Mr. Fugina: I move that the opening of non-interlocked facing 
point switches be three-sixteenths inch. 


(Seconded and amended.) 


Mr. Elliott: I move an amendment to the previous motion, that 
the opening be one-quarter inch. 


(Motion to amend seconded and carried.) 


Mr. Mock: I think this is important enough to know the present 
practice. The committee should first find out what that is and report 
at the Annual meeting for recommendation. Ordinarily, we are 
more careful with the facing point than with the trailing point. 
Switch circuit controllers are attached to only one point. If con- 
nected to both points, I can see the force of the argument that we 
should make no difference. While it is true all trailing point 
switches are at times facing point switches, it is not the closed point 
that is checked during the trailing movement; therefore I think there 
should be a distinction. 


Mr. Fugina: As I understand it, the result of this motion is not 
binding on the committee. I would like to have the vote taken and 
then the committee will investigate between now and the March 
meeting. 


Mr. Elliott: The motion was made with that intent, for the in- 
formation of the committee. 

The Chair: We will now vote on the amendment, which is one- 
quarter inch. 

(Rising vote 71 for the amendment and 3 against.) 

(Amendment carried.) 

Mr. Fugina: I move that A.R.A. Signal Section Specification 


6324—-Direct Current Automatic Block Signals—Low Voltage, as 
revised, be approved for presentation at the Annual meeting. 


(Seconded and carried.) 


AMERICAN WOOD PRESERVATIVE ASSOCIATION. 
TREATMENT OF TIES. 


Mr. Fugina: Conferee Carpenter has been instructed to communi- 
cate with the Secretary of the American Wood Preservative Asso- 
ciation, asking in what manner he can be of assistance to them. 


Aside from this there is no progress to report. 


I may say we have received a great many answers to the inquiries 
sent out. We have tabulated those and will probably make a report 
at the March meeting. 


Signal Section. 271 
Nov., 1923] Committee I—Economics of Ry. Signaling. 





COMMITTEE I.—ECONOMICS OF RAILWAY SIGNALING. 
W. M. Post, Chairman. 


The Secretary: The Advance Notice contains the report of Com- 
mittee I—Economics of Railway Signaling. A revised report has 
been prepared by the committee since the literature has been issued 
and it is as follows: 


SAVINGS EFFECTED BY THE USE OF POWER SWITCH 
MACHINES FOR THE OPERATION OF REMOTE 


SWITCHES, AS REPORTED BY RAILROADS. 
1924. 

Seventy-one replies were received by the committee in answer to 
Inquiry S.S. 2a requesting detailed information as to the use and 
economic value of power switch machines for the operation of re- 
mote switches. 

Seventeen railways report eighty-four installations of power switch 
machines. Four railways are making eight installations. Five rail- 
Ways are considering their installation, and forty-five railways report 
no installations. 

The railways reporting the installations of power switch machines 
are: 

Atchison, Topeka & Santa Fe Railway System. 
Canadian National Railways. 
Chesapeake & Ohio. 

Chicago, Burlington & Quincy. 
Chicago, Rock Island & Pacific. 
Grand Trunk Railway System. 

Great Northern. 

Louisville & Nashville. 

Missouri Pacific. 

Nashville, Chattanooga & St. Louis. 
New York Central. 

New York, New Haven and Hartford. 
Norfolk and Western. 

Pennsylvania Railroad System. 
Philadelphia & Reading. 

St. Louis-San Francisco. 

Southern Pacific. 


Tables 1 and 2 give detailed information submitted by these rail- 
roads, arranged in order of value of saving per installation. The 
railway reporting the greatest saving is placed first. 

The saving in time and coal by eliminating the stopping and start- 
ing of trains, by operating switches by power switch machines, as 
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also the saving in wages of operators by consolidating the operation 
of switches, are strikingly illustrated by the figures given in the 
tables. 


The outstanding figures are as follows: 


Total net-amountisaved per years... ...1. 4-9. eee $570 125.00 
Average saving per installation per year.............. $ 6 787.00 
Total’ cost of the 84 installations... ...-/.. +. o] eee $ 510 602.00 
Average cost per installation i0.4.).*.%..2ce eee $ 6 079.00* 
Train ‘stops eliminated. per year s..2 2. .. ..... se nee 240 024 
Average stops eliminated per day per installation...... 7.8 
Average minutes saved per stop... ........ ss. se ee 13.24 
Train ‘hours’ savedpéer! yeatn 7 swe.) cs). cst. ee 52 971 


52,971 train hours are over six years’ continuous 
operation of a train. 
Tons of; coal saved-per sy. eaters .1.t x onto ate ee 79 653 


Explanatory Notes for Tables 1 and 2. 


Railway No. 1. Installation is located at end of fourth track. 

Railway No. 2. These installations are at the ends of double track 
for operation over a single track bridge. 

Railway No. 3. Three installations are on 2 per cent. grade, pusher 
engines in use. One of the switch machines is over two miles from 
the point of operation. ; . 

Railway No. 5. Installation operated from crossing watchman’s 
tower, 250 feet from switch. 

Railway No. 6. The net amounts saved per installation range from 
$3,702.00 to $25,613.00 per year. 

Railway No. 10. These installations are all at interlocking stations. 
The saving is for coal only, as train crews are paid on a trip basis. 

Railway No. 11. These installations were for the consolidation 
of interlocking stations. The saving covers wages of 33 operators re- 
leased for other work. 

Railway No. 12. These installations are at passing sidings on a 
busy double track railroad, and are all operated from interlocking 
stations. 

Action Recommended. 
Acceptance as information. 





*The difference between estimated cost of $11,191.60 shown in 
report of sub-committee on “Economic value of operating remote 
switches” and average cost reported by the railroads is due to several 
factors, such as the difference in cost of material and labor between 
time of installation reported by railroad and date of estimate; in 
most cases railroads did not have as complete an installation as 
shown in report and a large percentage of the reported number of 
switch movements was on double track already signaled. 
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ECONOMIC VALUE OF THE POWER OPERATION OF REMOTE SWITCHES Table 2 
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ECONOMIC VALUE OF RAILWAY SIGNALING. 


Mr. Post: The following outline of work has been assigned: 
1. Report on the economic value of railway signaling. 


The committee submits for consideration at this Stated meeting, 
reports on the following subjects: 


Economic value of operating remote switches. 


Savings effected by the use of power switch machines for the 
operation of remote switches as reported by railroads. 


The committee selected for study the power operation of remote 
switches because they believed that they could render a service to 
the railroads by calling attention to the savings that can be made by 
the operation of remote switches by power switch machines. Possibly 
the word “remote” is not the best word to use, because it is not very 
definite as to distance, but it is a word that has been generally used in 
connection with the installation of power switch machines for 
switches at passing sidings. It really describes the isolated switch 
or differentiates between an isolated switch and a group of switches. 


Of course, we have long been familiar with the interlocking of 
groups of switches, primarily to secure safe movement of trains over 
the groups of switches; but we all know that we also secure money 
savings because the movement of traffic over the groups of switches 
is facilitated. 


The power operation of the isolated switches or the switches at 
passing sidings is comparatively new and we believe that we are 
showing in these reports that substantial savings can be made by the 
use of power switch machines. 


The first report, “Economic Value of Operating Remote Switches”, 
was prepared by a sub-committee consisting of Mr. W. F. Follett 
and Mr. B. T. Anderson. Mr. Follett is the chairman of this sub- 
committee and will make a statement in connection with this report, 
after which Mr. E. B. DeMeritt will handle the discussion. 


ECONOMIC VALUE OF OPERATING REMOTE SWITCHES. 


W. F. Follett (N. Y. N. H. & H.): Before opening the discussion 
upon our report on the economic value of operating remotely located 
switches, there are two points which we wish to emphasize. 


1. The monetary value of the investment. | 
2. The point where it becomes economically advantageous to invest. 


The.monetary value of an investment for operation of an outlying 
switch is dependent upon the cost of the time of the train service and 
the cost of fuel. The factors that enter into the cost of time of the 
train service are wages, the efficiency of labor and train schedule. 
The factors governing the cost of fuel are physical and climatic. 
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The point where it becomes economically advantageous to operate 
an outlying switch is that point where the cost of time and fuel bal- 
ance the cost of investment and operation necessary to establish a 
route in anticipation of a train’s arrival. 

It is therefore obvious when we consider the economic factors 
entering into the problem, that each proposed location should be a 
matter of individual study and a decision as to whether or not the 
outlying switch should be operated in anticipation of the train is de- 
pendent upon establishing the fact that the cost of stopping and start- 
ing of traffic is sufficient to pay all of the fixed and operating charges 
accruing from the proposed installation. Having determined that 
the saving would be sufficient to warrant remote operation, the ques- 
tion naturally arises, what is the most economic method of operating 
a remote switch? 

For the sake of discussion, the committee has submitted four 
schemes for operating the switch in anticipation of the train. On 
page 155 of the Advance Notice of this meeting, are presented 
diagrammatically, sketches of the four schemes, from the simplest to 
the most complete and modern, as shown by schemes II to V in- 
clusive. 

The significant fact that we wish to emphasize in connection with 
these four schemes, as compared to scheme I, is that the first cost or 
investment increases as the annual operating or fixed charges de- 
crease. 

It is interesting to note by the tabulation at the bottom of page 146 
of the Advance Notice that the total annual costs for schemes II, 
III, IV and V, are respectively 302.7, 178, 98.5 and 21.4 per cent. of 
the total first cost, while the average number of train stops elimi- 
nated per day by use of remotely operated switches, based upon re- 
ports from the various railroads to date, are 7.8 stops. The com- 
mittee has conservatively estimated upon five stops per day and has 
made preliminary estimates valuing the cost of each stop at $4.00. 
Thus the estimated annual cost of scheme I as indicated by tabulated 
reports from the various railroads, amounts to $7,300.00. From this 
it will be noted that at the average location, the economic advantage 
of a power operated outlying switch would amount to a net profit 
over and above the estimated annual cost, as shown by scheme ws of 
more than $5,000.00. 

By the law of averages this would indicate a tremendous saving 
accruing from the installation of equipment to power operate the 
remotely located switches. This contention is definitely confirmed 
by information from the various railroads presented in tabulated 
form in the committee’s report. 


Mr. DeMeritt: The schemes to which Mr. Follett es referred 
are self-explanatory. 
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The details of the estimate both for the first cost and the annual 
cost are shown on pages 148 to 154 inclusive, and the appendix on 
page 147 shows the basic figures used in the estimates. 

The recapitulation is shown on the bottom of page 146. 

I move ‘the report on Economic Value of Operating Remote 
Switches be accepted as information. 


(Seconded and carried.) 


SAVINGS EFFECTED BY THE USE OF POWER SWITCH 
MACHINES FOR THE OPERATION OF REMOTE 
SWITCHES, AS REPORTED BY RAILROADS. 


G. S. Pflasterer (N. C. & St. L.): Seventy-one replies were re- 
ceived by the committee in answer to Inquiry S.S. 2a requesting de- 
tailed information as to the use and economic value of power switch 
machines for the operation of remote switches. 


Seventeen railways report eighty-four installations of power switch 
machines. Four railways are making eight installations. Five rail- 
ways are considering their installation, and forty-five railways re- 
port no installations. 


The railways reporting the installations of power switch machines 
are: ‘ 


Atchison, Topeka & Santa Fe Railway System. 
Canadian National Railways. 
Chesapeake & Ohio. 
Chicago, Burlington & Quincy. 
Chicago, Rock Island & Pacific. 
Grand Trunk Railway System. 
Great Northern. 

- Louisville & Nashville. 
Missouri Pacific. 
Nashville, Chattanooga & St. Louis. 
New York Central. 
New York, New Haven and Hartford. 
Norfolk and Western. 
Pennsylvania Railroad System. 
Philadelphia & Reading. 
St. Louis-San Francisco. 
Southern Pacific. 


Tables 1 and 2 give detailed information submitted by these rail- 
roads, arranged in order of value of saving per installation. The 
railway reporting the greatest saving is placed first. 
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The saving in time and coal by eliminating the stopping and start- 
ing of trains, by operating switches by power switch machines, as 
also the saving in wages of operators by consolidating the operation 
of switches, are strikingly illustrated by the figures given in the 
tables. 

Instead of reading the explanatory notes for Tables 1 and 2 on 
page 157, I will read a description of the installation of power switch 
machines as shown in Tables 1 and 2, but will reverse the order and 
start with Railway No. 17. | 


No. 17. Two installations. The cost of each installation, $5,000. 
The net saving per year for each installation, $709. 


No. 16. Seven installations, four operated from interlocking 
stations and three from train order stations. The cost of each in- 
stallation, $6,000. The net saving per year for each installation, 
$2,428. 

This road reports the value per hour as $19.18. This value will be 
discussed later. 


No. 15. One installation. No train stops were eliminated, but 
three switchmen were released for other duty. The cost of the in- 
stallation, $4,500. The net saving per year, $2,454. 


No. 14. One installation. The cost of the installation, $5,100. The 
net saving per year, $2,932. 


No. 13. One installation. The cost of the installation, $7,300. The 
net saving per year, $3,577. | 


No. 12. Thirty-two installations for the operation of passing 
sidings. The installations are all operated from interlocking stations, 
and are on a busy double track line. These installations of thirty- 
seven power switch machines, the largest number in use on any rail- 
way, have been giving satisfactory service for a number of years. 
The total cost of the installations, $175,085, or an average of $5,471 
each. The total amount saved per year is $118,989, or an average of 
$3,718.for- each installation. 


No. 11. Eleven installations, ten installations were for the consoli- 
dation of interlocking stations. The saving covers the wages of 
thirty-three operators released for other work. . The cost of each in- 
stallation, $5,454. The net saving per year for each installation, 
$6,000. 


No. 10. Three installations operated from interlocking stations. 
One at a railroad crossing, with six power switch machines. One 
at end of double track, with three machines, and one at a yard, with 
two machines. The saving is for coal only, as train crews are paid 
ona trip basis. The cost of each installation, $8,267. The net saving 
per year for each installation is $8,200. 
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No. 9. Two installations, one on a .3 grade, and the other on a .8 
grade. The cost of each installation, $3,500. The net saving per 
year for each installation, $8,344. 


No. 8. Two installations, both operated from train order stations. 
The saving in fuel oil per stop is twenty-five and eight-tenths gallons. 
The cost of each installation, $10,000. The net saving per year for 
each installation, $9,374. 


No. 7. One installation at end of double track operated from a 
train order station. The cost of the installation, $6,921. The net 
saving per year, $9,625. : 

No. 6. Ten installations, as follows: 

One for operation of switch from a branch track to No. 4 track, 
operated from interlocking station. Cost of installation which was 
made in 1915, $5,344. Net amount saved per year, $25,613. 

One for operation of a crossover from No. 1 to No. o track, oper- 
ated from interlocking station. Cost of the installation, $6,150. Net 
saving per year, $23,840. 

One for operation of end of third track, operated from interlock- 
ing station. Cost of the installation, $6,326. Net saving per year, 
$18,066. 

One for operation of passing siding switch. This is a meeting 
point for tonnage trains. This installation has done away with a 
large number of broken trains pulling off the east end of this siding 
where a grade exists. Cost of the installation, $7,400. The net 
saving per year, $8,073. 

One operated from electromechanical machine. The cost of the 
installation, $8,000. The net saving per year, $5,342. 

Three installations. No train stops were eliminated, but nine 
operators were released for other service.. Cost of each installation, 
$5,753. Lhe net saving per year for each installation, $4,362. 

Two installations for the consolidating of interlocking stations. 
No train stops were eliminated, but six men were released for other 
service. Cost of each installation, $10,000. The net saving per year 
for each installation, $3,702. One of these machines is approximately 
two and one-third miles from point of control. 

It will be noted that the cost of these ten installations was $70,480, 
and the total amount saved per year, $101,424, or an average for each 
installation of $10,142. The cost of each installation, $7,048. 


No. 5. One installation operated from crossing watchman’s tower, 
two hundred fifty feet from the switch. The cost of the installation, 
$1,068. On account of eliminating fourteen thousand six hundred 
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train stops, the net amount saved for each installation per year, 
$11,959, or Over ten times the cost of the installation. 


No. 4. Two installations. The coal saved is reported as 1,400 lbs. 
per stop. The cost of each installation, $11,500. The net saving for 
each installation per year, $12,133. 


No. 3. Five installations, three are on a two per cent. grade, with 
pusher engines in use. One of the switch machines is two miles 
from the point of operation. The cost of each installation, $6,400. 
The net saving for each installation per year, $16,930. 


No. 2. Two installations at ends of double track for operation 
over single track river bridge. The average number of trains per 
day over this bridge is seventy-one. If there were no switch 
machines operating the switches at the ends of double track, west- 
bound trains would be required to pull down to the switch, stop, and 
throw the switch, and after the train pulled through another stop 
would be made to restore the switch to its normal position. The train 
could then proceed across the single track bridge into the double track 
without making a third stop on account of the switch being normally 
lined up for entrance into the double track. The operation of east- 
bound trains would be similar. These operations would require two 
stops per train, or one hundred forty-two stops per day. The saving 
in time represents the continuous operation of a train for one year 
(365 x 24 = 8,756 hours). The cost of each installation, $3,250. The 
net saving for each installation per year, $21,462, or six and one-half 
times the first cost. | 


No. 1. One installation at end of fourth track. The cost of the 
installation, $14,848. The net saving per year, $22,879, or an annual 
return on the investment of one hundred fifty-four per cent. 


The committee is of the opinion that the seventeen railways shown 
in the tables do not include all of the railways that are using power. 
switch machines for the operation of switches located at a distance 
from the point of control. It is believed, however, that the figures 
which have been furnished for the eighty-four installations are con- 
servative and understate rather than overstate the savings to be 
effected through the power operation of remote switches. 


The items of particular interest in these tables are as follows: 


The total number of train stops eliminated per year as reported by 
the seventeen railways is 240,024. 

The average time saved per stop is 13.24 minutes. 

The time saved per year through the elimination of train stops is 
52,971 train hours. This number of hours represents the continuous 
operation of a freight train for six years. This alone is an item of 
no small importance. 
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No attempt has ‘been made to arrive at an average value per hour 
as the values reported in some cases seem to be entirely too low. 


Your particular attention is called to Railway No. 16, which re- 
ports a value per hour of $19.18. This checks very closely with the 
cost of a freight train hour for the Railways of the United States for 
1922, which is given by the Bureau of Railway Economics as $19.19. 
This cost includes the following accounts: Locomotive repairs, 
engine house expenses, engine men, train men, fuel and other locomo- 
tive and train supplies. It does not, however, include the total cost 
of operating a freight train per hour, as a number of items, including 
overhead, obviously are omitted. The items that are included are 
commonly called “out of pocket costs” and represent the items that 
are directly affected by increased efficiency of operation. Bear in 
mind that this item of $19.18 includes fuel, and you will note that the 
saving for Railway No. 16 is arrived at by multiplying the hours 
saved per year by $19.18, giving a total of $22,402. 

This question of the cost of a freight train hour is being con- 
sidered by the committee, and it is hoped that a detailed report will 
be made at the Annual meeting. 


The saving in coal ranges from 150 to 1400 lbs. per stop, with 
an average of 664 lbs. The 1400 lbs. per stop is the amount of coal 
consumed in stopping and starting tonnage trains on heavy grades, or 
where the trains require pusher engines. 

The saving in labor of seventy men is largely accounted for by the 
use of the power switch machines in consolidating interlocking 
stations. 

The total cost of coal saved, $319,861, less $17,000 for supplies 
(Railway 11), gives a total of $302,861, which amount divided by the 
number of stops, 240,024, shows that the cost for coal per stop is 
$1.26. This is an important figure as it shows that the cost of a train 
stop for coal alone is $1.26. 

The gross value of the saving per year is given as $633,645, less 
annual charges of $63,520, giving a total per year for the net amount 
saved of $570,125, and this is for only seventeen railways. 


The average cost for each of the eighty-four installations is $6,079, 
and the net amount saved per year is an average for each installation 
of $6,787, or over one hundred per cent. return on the investment. 

The committee also believes that, while there is considerable 
difference in some of the individual figures submitted, especially as 
to coal consumption, the average shown is reasonable and conserva- 
tive. 

I move that this report be accepted as information. 


(Seconded and carried.) 
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Mr. Stevens: . Before we let this subject go by, I want to again 
call the attention of the Signal Section to the Santa Fe’s use of 
spring switches. This is going part of the way. The other thing is 
going the whole distance. The spring switch years ago was con- 
demned, because it never was afforded any protection nor was any- 
thing done to prevent it from knocking itself to pieces. That has all 
been taken care of, and through the medium of an oil buffer the spring 
switch is made to operate properly. With the protection of a facing 
point signal it is safe, and it is worth while thinking about regardless 
of past experience. 


Mr. Post: The question of use of spring switches has been re- 
ferred to a sub-committee consisting of Mr. Boland, and if Mr. 
Stevens has any information, it will be appreciated if he will furnish 
same to Mr. Boland. 


Mr. Stevens: I think we have given him all the information. I 
merely wanted to get it before the Signal Section. I have no doubt 
the committee will handle it. 


Mr. Post: I understand both of these reports are to be printed 
in pamphlet form and distributed to the railroads through the Oper- 
ating Vice-Presidents or General Managers from whom we secured 
the information. As a matter of courtesy to them we will send them 
these pamphlets showing the results of the committee’s work on this 
subject. The Secretary will have a supply and anybody wishing ad- 
ditional copies of this report may secure them from him. 


Mr. Stevens: I do not want to be too insistent about this thing, 
but I do want to get it before the Signal Section because we are the 
only railroad using spring switches, and therefore there will be no 
possibility of obtaining any data until we can get some other road 
to use them. If we were handling the bridge installation called at- 
tention to by Mr. Pflasterer, we would use two spring switches and 
protect them by automatic signals in the ordinary way. 


Mr. Carley: In regard to the estimate of the cost of these various 
schemes of installation, I notice that an amount of seven per cent. is 
due to depreciation. This is rather high on a straight line basis. 
Since the Conference Committee has already studied that and I be- 
lieve the I. C. C. has considered it and recommended four per cent. 
for signal and interlocking apparatus, I think that might be con- 
sidered by the committee before the report is presented at the Annual 
meeting. 

Mr. Elliott: It would be of interest in the study of the table if 
the committee would give a column indicating the particular signal 
arrangement of the schemes on page 155 with which each of these 
savings were made. While undoubtedly the amounts shown in the 
column of average saving per installation are being obtained accord- 
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ing to the basis on which the figures were arrived at, and it is as- 
sumed for our purpose they are fairly close and correct, it should, I 
think, be borne in mind that these large savings are possible only 
because the railroad has not taken the steps to install the simplest 
arrangement which would reduce the average annual installation per 
year to something in the neighborhood of $3,500 or $4,000. If the 
arrangement as per scheme III, with a man on the ground, is in- 
stalled with a hand operated switch, the large number of stops shown 
by Railways Nos. 1, 2, 3, 4 and 5 would not have to be made and the 
cost to the railroad would not be more than $4,000. A better con- 
clusion than the amount saved to be drawn from this statement is 
that it is wise to put in the simpler arrangement, which would cer- 
tainly save up to $4,000 or $5,000 per year, and that whether or not it 
was advisable to go to a more expensive arrangement depended on 
other things than the signaling. 


Mr. Kellenberger: Referring to the statement made by Mr. 
Stevens regarding the use of spring switches. That raises an inter- 
esting point and one, as he suggests, that may well be investigated 
further by the committee. The use of spring switches introduces 
one element, however, which I believe has been overlooked and that 
is that maximum safety of train operation, particularly on single 
track, can best be secured when the entrances to single track are 
under the control of the station operators. As to how valuable a 
consideration this is, is a point to be determined by the committee. 


Mr. Fugina: This is so important that the committee should brief 
their reports, print them in small pamphlets and put them in the 
hands of the Operating Division. These will be lost in the Pro- 
ceedings. 


Mr. Pflasterer: That is what the committee proposes to do. 


Azel Ames (Kerite Ins. Wire & Cable Co.): I heartily concur 
in Mr. Fugina’s remarks in regard to the importance of the work of 
this committee. We may say that these figures show a very wide 
variation in the cost of fuels, cost of labor, cost of stopping a train 
and length of time required for train stop, but it is a very fine collec- 
tion of data. It is very good to shoot at, even though we can not 
base a final conclusion on it. I think it is a very wise thing to send 
this out to the operating people whereby a widely disseminated im- 
pression can be obtained as to the value of the committee’s work. 
We may say that there are quantities in this report that vary by 
several hundred per cent. That is much better than having them 
vary by several thousand, and as we study these things more we are 
going to get a much closer approximation to the real costs and real 
figures. I think, taking this work at its very poorest estimate, it 
has shown that a very great saving can be made by the methods 
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suggested. I think also it is equally true that there are many other 
points in connection with operation where the signal engineer by a 
thorough study of the operating conditions can cause a great deal of 
saving. I am sure that in the matter of the cost of train stops, the 
amount of fuel required for stopping and starting, we might be able 
to get some good information from one of our oldest and best known 
members, Mr. George Basford, who might be willing to contribute 
something to the discussion. 


Mr. Post: We would like to hear from Mr. Basford. 


G. M. Basford (Locomotive Feed Water Heater Co.): Tomorrow 
evening at the New York Railroad Club a statement will be made 
coming from the Pennsylvania Railroad based on tests that they 
made indicating that a steam locomotive has produced power at the 
rate of one indicated horsepower for the consumption of 1.79 lbs. 
of coal, the best that has ever been thought of. This locomotive is, 
I think, a beginning of a change in power matters, but there has been 
a great change going on covering many years. The locomotive to- 
day is a very expensive, efficient machine; it is a very heavy machine. 
It is a machine made to run and it costs considerable money when it 
is not running. 


I can not offhand give the figures that I have been asked for, but I 
would like to make some observations about this committee report. 
My hat is certainly off to Committee I. Their report is a good job. 
It might perhaps be improved, but it is a good job. This is the first 
time that I have seen in the pages of this Association, figures that 
an operating officer or the president might make the basis for a 
recommendation or appropriation. It is good in itself. It gives 
facts of performance, clear cut results, but it does more than this. 
It emphasizes a paramount point in railroad operation. It calls 
attention to unnecessary and wasteful train stops. It is absurd to 
stop a heavy expensive train as we stop it and think little about it. 
This has more to do with the investment in wages, cars, locomotives 
and roadways than anybody knows. The estimated savings here can- 
not possibly represent all of the savings. You think of the draw 
bars that are pulled out in starting out of a siding. The locomotive 
generally is put to its test in getting going anywhere, but if you 
also have a curve resistance on a siding to contend with and you put 
that train in and out of sidings often enough you are sure to break 
the train in two, which affects a great many other trains. 


The best possible follow-up of this report would be a recom- 
mendation to the authorities of the American Railway Association 
that they should emphasize the necessity for the elimination of un- 
necessary stops as a part of the general campaign for more miles per 
car per day. This Section has never presented a more important 
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document. To organize the Section as a Committee of the Whole in 
putting signaling squarely into the problem of railroad operation, is 
a suggestion that this report presents. There is great danger of 
operating officials overlooking the part that signaling may play in 
solving their problems. I thank you, gentlemen. 


Mr. Kellenberger: With reference to the remarks made by the 
other gentlemen, I feel that the Section as a whole can be compli- 
mented on this excellent report, and I certainly am glad to hear that 
the Section intends to go further and advertise it, we will call it 
advertising, giving it publicity to the proper parties. I sincerely 
hope that the Section will not stop with this report but that any 
other matters of interest that may come up, which are of value to the 
operating officers, will also be sent to them because if such informa- 
tion is buried away in the Proceedings there are very few officers 
who will benefit from it. 


The railroads found it necessary to advertise here in the last few 
years in order to meet the propaganda that was put out against them. 
That being the case, and considering the excellent work that is being 
done by this Section, it is just as logical that the Section itself 
should let the operating officers know what they are doing to help 
operation; they cannot do it by leaving the material buried in the 
Proceedings. I certainly was very glad to hear Mr. Pflasterer say 
that this report is going to be sent out to the operating officers, and 
I would like to see other material of a similar nature sent out that 
way also. 


Mr. Elliott: In connection with the installation of this outlying 
switch control, the greatest difficulty is to provide at reasonable 
expense an arrangement that will be reliable. In looking over the 
diagrams of installations that are in service, it is evident that prac- 
tice varies very materially in the different parts of the country and 
on the different roads as to the arrangement that is used. Some be- 
lieve very complete installations should be made and others arrange- 
ments that are not so complete. It would, I think, be wise if this 
committee would recommend a series of diagrams which might be 
approved by this Section as standard. We should have authoritative 
expression of opinion as to the correctness of the signaling and not 
have some roads criticised for putting in an’ expensive arrangement 
when others who put in the simplest possible control, doing without 
protection regarded as advisable, are able to show large savings. 


(Motion carried.) 
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NEW BUSINESS. 


Mr. Vandersluis: I move that the thanks of the Signal Section be 
extended to the Hotel Pennsylvania management for their efficient 
service and the many courtesies received. 

(Seconded and carried.) 

Mr. Vandersluis: I move that the thanks of the Signal Section be 
extended to the Signal Appliance Association for the close coopera- 
tion received and the many courtesies extended. 

(Seconded and carried.) 

The Secretary: The next meeting of the Signal Section will be 
the Annual meeting to be held in Chicago, at the Drake Hotel, on 
March 13 and 14, 1924. 

The Committee of Direction also beg to announce that the Fall 
Stated Meeting for 1924 will be held at the Ocean View House, 
Swampscott, Mass., twelve miles beyond Boston, on the Boston & 
Maine Railroad, during the week of September 22, 1924. 

The Chair: If there is no further business, the meeting will stand 
adjourned sine die. 

B. T. ANDERSON, 
Chairman. 

H. S. BALLIET, 
Secretary. 


J. E. FAIRBANKS, 
General Secretary. 
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NOVEMBER, 1923, STATED MEETING. 
REGISTRATION. 


Registration: Representative Members and Representatives of 
Members, 155; Railroad Affiliated Members, 19; Affiliated Members, 
135; Guests, 56; Total, 365. 


MEMBERS AND GUESTS IN ATTENDANCE. 
Representative Members and Representatives of Members. 


Acker, C. M., Delaware and Hudson Co. 
Ambach, E. T., Baltimore and Ohio R. R. 
Anderson, B. T., Chesapeake and Ohio Ry. 
Anderson, C. T., New York Central R. R. 
Appleton, H. H., Pennsylvania R. R. System. 
Arnold, H. E., Lehigh Valley R. R. 

Arnold, R. B., Chicago and North Western Ry. 
Bacon, A. R., Boston and Maine R. R. 

Baird, M. A., Erie R. R. 

Ball, F. L., Delaware, Lackawanna and Western R. R. 
Balliet, H. S., Grand Central Terminal. 

Bartell, J. G., Lehigh Valley R. R. 

Baumann, E. G., Pennsylvania R. R. System. 
Beck, F. A., Pennsylvania R. R. System. 

Beck, G. E., New York Central R. R. 

Bell, W. I., Pennsylvania R. R. System. 

Bender, F. W., Central R. R. of New Jersey. 
Bikle, P. F., Pennsylvania R. R. System. 

Bliss, P. A., Southern Pacific R. R. 

Broadbent, J. H., Pennsylvania R. R. System. 
Brown, W. G., New York Central R. R. 

Buck, W. L., Long Island R. R. 

Burgin, J. A., Erie R. R. 

Byers, D., New York Central R. R. 

Caley, G. H., New York, Ontario and Western R. R. 
Carley, J. M., Boston and Albany R. R. 
Chappell, G. W., New York, New Haven and Hartford R. R. 
Christofferson, C. A., Northern Pacific Ry. 
Clark, Ai C., Erie R. R. 

Constable, F. W., New York Central R. R. 
Cook, W. F., Delaware and Hudson Co. 

Cooper, S. F., Erie R. R. 

Copperthwaite, H., Central R. R. of New Jersey. 
Corcoran, J. J.. New York Central R. R. 
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DeMeritt, E. B., Central of Georgia Ry. 

Dickinson, B. F., Pennsylvania R. R. System. 

Dorward, O. F., New York, New Haven and Hartford R. R. 
Dryden, G. H., Baltimore and Ohio R. R. 

Dryden, W. L., Baltimore and Ohio R. R. 

Dunham, C. A., Great Northern Ry. 

Eck, W. J., Southern Ry. 

Elliott, W. H., New York Central R. R. 

Elsworth, R. B., New York Central R. R. 

Follett, W. F., New York, New Haven and Hartford R. R. 
Fox, E. N., Boston and Maine R. R. 

Frantzen, O., New York, New Haven and Hartford R. R. 
French, C. C., Cleveland, Cincinnati, Chicago and St. Louis Ry. 
Frisbie, A. N., New York Central R. R. 

Fugina, A. R., Louisville and Nashville R. R. 

Gardner, H. M., Boston and Maine R. R. 

Garrabrant, J. R., Erie R. R. 

Gensheimer, J. S., Pennsylvania R. R. System. 

Giffin, T. E., Pennsylvania R. R. System. 

Gilbert, A. M., Cleveland, Cincinnati, Chicago and St. Louis Ry. 
Ginty, J. J.. Canadian National Ry. 

Goings, C. E., Pennsylvania R. R. System. 

Hancock, H. P., Norfolk and Western Ry. 

Hartvig, C. E., Chicago, Rock Island and Pacific Ry. 
Hartzell, R. L., Lehigh Valley R. R. 

Hastings, W. R., Buffalo, Rochester and Pittsburgh Ry. 
Hatton, E. M., Pennsylvania R. R. System. 

Hawkins, E. G., New York Central R. R. 

Hiles, Wm., Cleveland, Cincinnati, Chicago and St. Louis Ry. 
Hill, G. E.. New York Central R. R. 

Himes, A. B., Baltimore and Ohio R. R. 

Hixson, C. W., Pennsylvania R. R. System. 

Hobson, H., Atchison, Topeka and Santa Fe Ry. 
Homewood, C., Pennsylvania R. R. System. 

Hough, V. J., Atlantic Coast Line R. R. 

Hough, W. A., Erie R. R. 

Hull, S. P., New York Central R. R. 

Johnson, E. C., Lehigh Valley R. R. 

Johnson, I. K., Delaware, Lackawanna and Western R. R. 
Johnson, J. A., Missouri-Kansas-Texas Ry. 

Jchnson, R. C., South Brooklyn Ry. 

Jones, J. D., Pennsylvania R. R. System. 

Jones, T. A., Pennsylvania R. R. System. 

Kelloway, C. J., Atlantic Coast Line R. R. 

Kelly, A. J., Cleveland, Cincinnati, Chicago and St. Louis Ry. 
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Kinch, L. E., Pennsylvania R. R. System. 
King, S. J., Pennsylvania R. R. System. 
Kirley, G. A., Boston and Albany R. R. 
Kolb, E. W., Buffalo, Rochester and Pittsburgh Ry. 
Kydd, G. W., Baltimore and Ohio R. R. 
Lamb, J. B., Southern Ry. 

Larkin, J. J.. South Brooklyn Ry. 

Lewis, H. W., Lehigh Valley R. R. 

Little, W., Pennsylvania R. R. System. 
Maischaider, A. F., Cleveland, Cincinnati, Chicago and St. Louis Ry. 
McKeen, A. H., Union Pacific System. 

Moak, W. V., Cleveland, Cincinnati, Chicago and St. Louis Ry. 
Mock, J. C., Michigan Central R. R. 

Moore, R. D., Southern Pacific R. R. 

Morehart, F. D., Chicago, Milwaukee and St. Paul Ry. 
Morrison, C. H., New York, New Haven and Hartford R. R. 
Morrison, W. B., Delaware, Lackawanna and Western R. R. 
Morrison, W. W., New York Central R. R. 

O’Hara, W. H., Pennsylvania R. R. System. 

Oler, B. F., Pennsylvania R. R. System. 

Oppelt, J. H., New York, Chicago and St. Louis R. R. 
Patenall, F. P., Baltimore and Ohio R. R. 

Peabody, J. A., Chicago and North Western Ry. 

Penrod, A. J., Baltimore and Ohio R. R. 

Pflasterer, G. S., Nashville, Chattanooga and St. Louis Ry. 
Pfleging, F. W., Union Pacific R. R. 

Post, E. K., Pennsylvania R. R. System. 

Post, W. M., Pennsylvania R. R. System. 

Rabor, S. G., Erie R. R. 

Rainey, P. A., Pennsylvania R. R. System. 

Rice, D: S., Lehigh Valley R. R. 

Richards, D. W., Norfolk and Western Ry. 

Rooney, M. A., Central R. R. of New Jersey. 

Rudd, A. H., Pennsylvania R. R. System. 

Saunders, W. K., Richmond, Fredericksburg and Potomac R. R. 
Schweitzer, L. J.. New York Central R. R. 

Scott, W. Y., Boston and Maine R. R. 

Selke, F. A., Chicago, Indianapolis and Louisville R. R. 
Seymour, A. W., New York Central R. R. 

Sharpley, H. F., Central of Georgia Ry. 

Smith, A. M., Erie R. R. 

Smith, C., St. Louis-San Francisco Ry. 

Smith, E. B., New York Central R. R. 

Smith, M. E., Delaware, Lackawanna and Western R. R. 
Soper, C., Long Island R. R. 
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Spangler, D. E., Pennsylvania R. R. System. 
Spangler, W. N., Pennsylvania R. R. System. 
Stanton, H. L., Pennsylvania R. R. System. 
Stephens, Chas., Chesapeake and Ohio Ry. 
Stevens, T. S., Atchison, Topeka and Santa Fe Ry. 
Stoltz, C. F., Cleveland, Cincinnati, Chicago and St. Louis Ry. 
Stoltz, J.. New York Central R. R. 

Storms, J. H., Erie R. R. 

Stump, H.‘N., Pennsylvania R. R. System. 
Sutherland, M., Maine Central R: R. 

Tanton, W. F., New York Central R. R. 

Tasker, A. H., Pennsylvania R. R. System. 

Taylor, R. W., Baltimore and Ohio R. R. 

Thorn, C. C., Pennsylvania R. R. System. 

Tillett, C. H., Canadian National Ry. 

Toft, Guy, Pennsylvania R. R. System. 

Tyler, W., Long Island R. R. 

Uhr, I. A., St. Louis-San Francisco Ry. 

Unger, O. R., Missouri Pacific Ry. 

Vandersluis, W. M., Illinois Central R. R. 
Vernon, J. I.. New York, New Haven and Hartford R. R. 
Wass, F. E., New York Central R. R. 

Watson, E. L., Pennsylvania R. R. System. 
Weatherbee, W. B., Delaware, Lackawanna and Western R. R. 
Werthmuller, L. S., Missouri Pacific R. R. 
Wheeler, C. M., Pennsylvania R. R. System. 
Whitney, G. C., South Brooklyn Ry. 

Wiegand, F. B., New York Central R. R. 
Williams, C. A., Atlantic Coast Line R. R. 
Williams, J. C., Seaboard Air Line Ry. 

Yocum, A. H., Philadelphia and Reading Ry. 


Railroad Affiliated Members. 


Borland, W. P., Interstate Commerce Commission. 
Burg, John C., New York Central R. R. 

Burrows, C. W., (Consulting Engineer). 

Clark; JP. Atlantic .City RGR: 

Ellis, G. E., American Railway Association. 
Harland, W. H., Interstate Commerce Commission. 
Hess, A. L., Interborough Rapid Transit Co. 
Lindblad, R. C., New York Central R. R. 

Luxon, H., Interborough Rapid Transit Co. 
Marsh, Geo., Erie R. R. 

Monroe, C. O., Interborough Rapid Transit Co. 
Patterson, A. J., Chesapeake and Ohio Ry. 


Signal Section. 289 
Nov., 1923 | Members and Guests in Attendance. 


Reutschler, H. W., Philadelphia and Reading Ry. 

Roll, D. K., Chesapeake and Ohio Ry. 

Shea, J. F.. New York Central R. R. 

Thompson, C. A., Baltimore and Ohio R. R. 

Vernon, F. T., New York Central R. R. 

Williams, James T., Delaware, Lackawanna and Western R. R. 
Wright, Arthur, New York, New Haven and Hartford R. R. 


Affliated Members. 
Adams, B. B., “Railway Age”. 
Adler, C., Jr., (Railroad Signal Specialties). 
Ahrens, C. R., Chicago Railway Signal and Supply Co. 
Allen, L. W., Hazard Manufacturing Co. 
Allen, W. P., Union Switch and Signal Co. 
Ames, Azel, Kerite Insulated Wire and Cable Co. 
Anthony, C. C., National Safety Appliance Co. 
Arkenburgh, W. H., General Electric Co. 
Baker, R. N., Central Electric Co. 
Basford, G. M., G. M. Basford Co. 
Baumgartner, Godfrey, Union Switch and Signal Co. 
Beall, C. R., Union Switch and Signal Co. 
Beck, H. M., Electric Storage Battery Co. 
Berry, E. S., Hall Switch and Signal Co. 
Blackmore, G. A., Union Switch and Signal Co. 
Brach, L. S., L. S. Brach Manufacturing Co. 
Briney, M. R., Federal Signal Co. 
Brodhun, C. P., Hazard Manufacturing Co. 
Broe, A. L., Edison Lamp Works of General Electric Co. 
Brown, E. W., Thomas A. Edison, Inc. 
Cadwallader, W.. H., Union Switch and Signal Co. 
Carter, P. E., General Railway Signal Co. 
Chamberlain, H. W., General Railway Signal Co. of Canada, Ltd. 
Cloud, W. D., General Railway Signal Co. 
Coleman, J. P., Union Switch and Signal Co. 
Coleman, W. W., Coleman Railway Supply Co. 
Condit, E. A., Rail Joint Co. 
Connell, Roy, General Railway Signal Co. 
Cozzens, J. J.. Union Switch and Signal Co. 
Crantford, H. B., Electric Storage Battery Co. 
Curtis, R. H., Peter Gray and Sons, Inc. 
Day, S. M., General Railway Signal Co. 
Dean, Aaron, Union Switch and Signal Co. 
Deardorff, C. M., General Railway Signal Co. 
Deems, E. M., Railroad Accessories Corp. 
Dodgson, F. L., General Railway Signal Co. 


290 American Railway Association. 
Members and Guests in Attendance. [ Nov., 1923 





Downs, L. N., United Electric Apparatus Co. 
Edmunds, F. W., Craft, Inc. 

Everett, E. A., E. A. Everett Supply Co. 

Febrey, H. H., American Steel and Wire Co. 
Fenley, W. H., Kerite Insulated Wire and Cable Co. 
Field, Oscar S., Hall Switch and Signal Co. 

Folk, H. S. C., Electric Storage Battery Co. 
Freeman, C. K., Armspear Manufacturing Co. 
Frink, O. B., Waterbury Battery Co. 

Gage, O. A., Corning Glass Works. 

Garrity, P. A., Thomas A. Edison, Inc. 

Gaunt, G. S., Waterbury Battery Co. 

Gemmel, J. S., National Carbon Co. 

Gillingham, W. J., Hall Switch and Signal Co. 
Gilman, Chas., Massey Concrete Products Corp. 
Gowing, M. R., Ohio Brass Co. 

Gray, G. M., Peter Gray and Sons, Inc. 

Gray, M. L., Union Switch and Signal Co. 

Green, D. H., National Carbon Co. 

Griffin, H. W., Union Switch and Signal Co. 
Gubbins, J. F., Bryant Zinc Co. 

Hackett, J. W., Okonite Co. 

Hamilton, H. A., Okonite Co. 

Hamilton, J. A., Kerite Insulated Wire and Cable Co. 
Handlan, E. R., Handlan-Buck Manufacturing Co. 
Hart, W. S., Hazard Manufacturing Co. 

Hewett, R. J., (Inventor). 

Hines, B. F., Thomas A. Edison, Inc. 

Hobson, J. S., Union Switch and Signal Co. 
Hollister, H. L., Hall Switch and Signal Co. 
Hough, S. J.. Waterbury Battery Co. 

Howard, L. F., Union Switch and Signal Co. 
Howe, W. K., General Railway Signal Co. 
Hubbard, J. J., General Railway Signal Co. 
Hullinger, O. M., Ohio Brass Co. 

Isaacs, James, T. George Stiles Co. 

Jacobs, H. M., General Electric Co. 

Johnson, S., Signal Accessories Corp. 

Jones, W. A., Standard Oil Co. 

Keefe, T. A.. Hazard Manufacturing Co. 
Kellenberger, K. E., Simmons-Boardman Publication Co. 
Kidd, W. C., Ramapo Ajax Corp. 

Knappenberger, W. R., Electric Storage Battery Co. 
Kyle, W. T., Page Steel and Wire Co. 

Lavarack, F. C., Railroad Accessories Corp. 
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Lee, W. J., Union Switch and Signal Co. 

Loughran, A. J., Thomas A. Edison, Inc. 

Lundy, B. A., Signal Construction Co. 

Lundy, E. A., “Railway Signaling’. 

Manuel, W. N., Corning Glass Works. 

Marloff, George, Union Switch and Signal Co. 
Martus, M. L., Waterbury Battery Co. 

Marvin, W.. S., French Battery and Carbon Co. 
McChesney, L. W., Thomas A. Edison, Inc. 
McCready, H., Union Switch and Signal Co. 
Mercer, J. M., Railroad Accessories Corp. 

Miller, C. A., Okonite Co. 

Miller, P. W., Kerite Insulated Wire and Cable Co. 
Mills, H. S., Electric Storage Battery Co. 

Nelson, G. A., Waterbury Battery Co. 

O’Meara, T. J., Hall Switch and Signal Co. 
Pendorf, P. G., National Carbon Co. 

Pflasterer, C. S., Twin Dry Cell Battery Co. 
Pflasterer, H. B., Hazard Manufacturing Co. 
Porter, L. C., Edison Lamp Works. 

Pratt, A. E., National Carbon Co. 

Renton, J. A., Kerite Insulated Wire and Cable Co. 
Richards, H. W., Richards Train Control Corp. 
Rizer, F. W., General Railway Signal Co. 

Roberts, John, General Electric Co. 

Saunders, J. E., Union Switch and Signal Co. 
Schermerhorn, E. F., Rail Joint Co. 

Seip, H., Adams and Westlake Co. 

Sheene, H. R., Union Switch and Signal Co. 
Simmen, P. J., Simmen Automatic Railway Signal Co. 
Sperry, H. M., (Publicity Representative). 
Sprague, F. J., Sprague Safety Control and Signal Co. 
Stallknecht, F. S., Thomas A. Edison, Inc. 

Stearns, E. H., Adams and Westlake Co. 
Stephenson, J. E., General Railway Signal Co. 
Stiles, T. George, T. George Stiles Co. 

Stover, C. R., National Lamp Works of General Electric Co. 
Swallow, G., Diamond State Fibre Co. 

Talbert, J. F., Union Switch and Signal Co. 

Talbert, W. W., Union Switch and Signal Co. 
Trout, R. E., Thomas A. Edison, Inc. 

Underhill, J. D., Okonite Co. 

Vogel, E. W., Chicago Railway Signal and Supply Co. 
Walter, G. L., Adams and Westlake Co. 

Warner, E. A., Union Switch and Signal Co. 
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Watkins, E. H., Electric Storage Battery Co. 

Whall, F. R., C. H. Whall Co. 

White, F. J., Okonite Co. 

Wight, S. N., General Railway Signal Co. 
Williamson, A. G., Pittsburgh Train Control Co. 
Williams, P. P., T. George Stiles Co. 

Winchell, B. L., Kerite Insulated Wire and Cable Co. 
Young, J. W., Kerite Insulated Wire and Cable Co. 
Ziegler, A. A., United Electric Apparatus Co. 


Guests. 


Albertson, G. R., New York Central R. R. 

Balliet, R. H. C., American Railway Association. 
Beedle, H. W., Electric Storage Battery Co. 
Biddle, E. W., Pennsylvania R. R. System. 
Broadbent, H. S., Westinghouse Lamp Co. 

Brown, G. A., Railway Purchases and Stores. 
Campbell, E. W., Interborough Rapid Transit Co. 
Cronin, V. J., American Railway Association. 
Cummings, E., New York Central R. R. 

Disbrow, C. A., Rail Joint Co. 

Dressel, F. W., Dressel Railway Lamp and Signal Co. 
Edwards, J. C., Signal Accessories Corp. 

Ellins, M. W., Maloney Oil Manufacturing Co. 
Fischer, J. D., Electric Storage Battery Co. 
Griffin, C. B., Rail Joint Co. 

Griffith, S. A. 

Haas, H. C., Electric Storage Battery Co. 
Hamann, C. E., General Electric Co. 

Hamilton, H. B., Electric Storage Battery Co. 
Higgins, L. C., Glidden Co. 

Holland, W. W., Standard Oil Co. 

Hoskinson, H. S., Dressel Railway Lamp and Signal Co. 
Hudson, H. H., Electric Storage Battery Co. 
Kernon, R. F., Regan Co. 

Klink, R. P., Bryant Zinc Co. 

Koch, F. C., “Railway Signaling”. 

Lavarack, H., Railroad Accessories Corp. 
LeBontillier, G., Long Island R. R. 

Lee, Henry, “Railway Signaling”. 

Lee, L. R., Hudson Train Control Corp. 

Leonard, A. J.,. Handlan-Buck Manufacturing Co. 
Lord, E. L., Electric Storage Battery Co. 
Mayfield, E. J., Interborough Rapid Transit Co. 
Mirien, A. J.. New York, New Haven and Hartford R. R. 
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Moore, H. E., C. H. Whall Co. 

Morrison, Wm., Long Island R. R. 

Muebleck, E., Rail Joint Co. 

Newrath, G. A., DeForest Radio Tel. and Tel. Co. 
Patterson, H. R., New York Central R. R. 
Peabody, Mr., Chicago, Milwaukee and St. Paul Ry. 
Phillips, T. G., Philadelphia and Reading Ry. 
Reynolds, J. J.. New York Central R. R. 

Rice, R. W., Delaware and Hudson Co. 

Robinson, J. P., National Safety Appliance Co. 
Seiders, S. D., Interborough Rapid Transit Co. 
Seward, R. R., Rail Joint Co. 

Smallwood, A. B., Washington Terminal Ry. 
Smith, A. C., Federal Signal Co. 

Smith, A. H., Railroad Supply Co. 

Sparfeld, E. H., Page Steel and Wire Co. 
Thomson, E. K., Boston and Albany R. R. 

Voegh, C. E., Long Island R. R. 

Williams, H. K., Glidden Co. 

Wray, Ed., Railway Purchases and Stores. 
Wright, F. E., Hubbard and Co. 

Wright, K. W., New York, New Haven and Hartford R. R 
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AMERICAN RAILWAY ASSOCIATION 


SIGNAL SECTION 


ANNUAL MEETING 
CHICAGO, ILLS. 
MARCH 13-14, 1924 


The fourteenth meeting of the Signal Section will be held at the 
Drake Hotel, Chicago, Ills. 


Morning sessions, 10:00 a.m. tO 12:30 p.m. 
Afternoon sessions, 2:00 p.m. to 5:00 p.m. 
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COMMITTEE REPORTS, 


SUB-COMMITTEE OF ADMINISTRATIVE COMMITTEE 
ON EDITING.* 


Personnel. 
B. T. Anderson, Chairmar:; 
W. M. Vandersluis, W. M. Post, 
F. B. Wiegand. 
Signal Section, A. R. A.: 


The following outline of work has been assigned: 
1. Requisites and alternate requisites. 


The committee submits for consideration at the Annual meeting, 
reports on the following subjects: 


1. Requisites and alternate requisites. 
Revision of general electrical requirements. 
Standard sections. 


Explanatory. 


This subject was referred to the Administrative Committee at the 
March, 1923, Annual Meeting, and the chairman of that committee 
assigned it to the Sub-committee on Editing. 

The recommendations contained in this report have the approval 
of the Committee of Direction, which committee directed that they 
‘be submitted to the Signal Section for acceptance and submission to 
letter ballot. 

At the June, 1922, Annual Meeting, Committee I.—Editing, sub- 
mitted a report covering “Standard Section for Use in Unit Specifica- 
tions.” This sub-committee recommends confirmation of same. The 
report reads as follows: 


4. Alternate requisites. 


(Methods or materials other than specified in various 
sections will be listed in “Alternate requisites” section.) 


(a) Alternate requisites SECtlON eases es zs yale a eas 
(Show Specification No ) 
forms a part hereof. 1922. 


The Editing Committee’s 1922 report was accepted. The adop- 
tion of this recommendation has caused confusion. Committees 
have endeavored to apply the “Requisite” sheet to Unit specifications 
whereas with such a specification it was desired that an “Alternate 
requisites” section be applied. Nowhere, so far as this sub-com- 


*It is suggested that criticisms of this committee’s report be sub- 
mitted in writing to the chairman of the committee at least one week 
prior to the first session of the Annual meeting. 
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mittee can determine, has the “Requisite” sheet for use with Major 
specifications been altered, changed or eliminated, neither can we 
find any authority for using the “Requisite” sheet with Unit specifi- 
cations. The authorized use of the above is as follows: 


“Requisite” sheet—with Major specifications. 
“Alternate requisites” section—in Unit specifications. 

The Editing Committee at the June, 1922, Annual Meeting, recom- 
mended that each section of the specification contain the committee’s 
recommendation. Alternate requisites to be shown in the “Alter- 
nate requisites” section. 

The original adoption of the “Requisite” sheet was for the pur- 
pose of eliminating blanks from the various sections of Major 
specifications and in lieu thereof stating “as specified on requisite 
sheet”, “or as specified on requisite sheet”, or “unless otherwise 
specified on requisite sheet”. The term “as specified on requisite 
sheet” refers, without question, to a requisite, whereas the terms “or 
as specified on requisite sheet” and “unless otherwise specified on 
requisite sheet” refer to alternates. 

The question now arises as to the best method of handling 
requisites and alternate requisites in Major and Unit specifications. 

To make this clear, let us take a few sections submitted by Com- 
mittee II at the March, 1923, Annual Meeting: 

3. Drawings. 
(a) Purchaser’s drawings forming an essential part of 
this specification are as shown in section 12523-R-3-a. 
1923. 
4. General, 
(b) Electric levers shall be spaced 21% in. center to 


center. *R-q-b. 1923. . 
(y) Counterweights for mechanical levers shall be pro- 
vided as shown in section 12523-R-4-y. 1923. 


Sections 3-a and 4-y call for a “Requisite” sheet, whereas section 
4-b calls for an “Alternate requisites” section. “Alternate requisites” 
section only being authorized for Unit specifications; had instruc- 
tions been strictly followed those sections would have been written: 
3. Drawings. 

(a) Purchaser’s drawings forming an essential part of 
this specification are as follows: 


1. Track and signal layout, number ............. , 
dated + ..1 .aveenwen : 
2: Circuit plan number.) ne , dated <4: sea 
3. Spring combination wiring plan, number ...... 
Pie 2 are » Gatedyen. ce entree 
4. Locking sheet and dog chart, number ......... : 


CATE Gout ose nee P 1923. 
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4. General. 
(b) Electric levers shall be spaced 2% in. center to 
center. *R-q-b. 1923. 
(y) Counterweights for mechanical levers shall be pro- 
vided as follows: 
rep LeversNos.s visa... Withee, 3 pounds to assist 
in moving them to the normal position. 
Riadvevers NOSe ; 3.9". with ree pounds to assist 
in moving them to the reverse position. 1923. 


Of the three sections, the only one calling for an additional section 
is section 4-b and this one calls for the “Alternate requisites” section 
as recommended in the June, 1922, report. 

The sub-committee sees no serious objection to the elimination of 
the “Requisite” sheet entirely and a return to the former practice of 
showing blank spaces in the body of a Major specification and the 
use of “Alternate requisites” section for both Major and Unit specifi- 
cations. 


The use of the “Alternate requisites” section is advisable so as 
would not permit a committee to definitely give its recommenda- 
tion. For example: 


to avoid a return to the brackets formerly used, which use 


brass } 
“Pins shall be of 2 iron “ etc.” 
steel | 


A section of this kind should be written: 
“Pins shall be of steel, etc. *R-4-b.” 


The asterisk indicating that there is an alternate. The committee’s 
recommendation being “steel” as this is specified. 

The following comments apply to the recommendations of this sub- 
committee on “Requisite” sheet and “Alternate requisites” section: 

1. Requisite sheets in accordance with former practice, should be 
used with Major specifications only. With Unit specifications the 
action at the June, 1922, Annual Meeting requires the use of an 
alternate requisites section. 

2. It is advisable, in the future, to use alternate requisites section 
for both Unit and Major specifications, providing blanks in the Major 
specification where recommendations of the committee cannot be 
given. 

3. Committees specifying their recommendation is in keeping with 
present practice. All committees are now giving their recommenda- 
tion in each section of a specification. 


*Section 12523. Alternate requisites. 
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4. Blank spaces are now provided on the requisite sheet, the Major 
specification being worded as follows: ‘“As shown on requisite 
sheet”. It is better to provide blanks in the Major specification as it 
makes the specifications more complete. 

5. Alternates are now being shown in both requisite sheets and 
alternate requisites sections. They should be confined wholly to the 
alternate requisites sections. 


6. Placing the asterisk after the end of a section is in accordance 
with what was adopted at the June, 1922, Annual Meeting. 

7. The footnote at the bottom of the page is what was adopted at 
the June, 1922, Annual Meeting. 

8. Giving the alternate requisites section the same number as the 
specification number is what was adopted at the June, 1922, Annual 
Meeting. 

9. The recommended numbering of the sub-sections in the alternate 
requisites section was adopted at the June, 1922, Annual Meeting. 


REQUISITE SHEET AND ALTERNATE REQUISITES 
SECTION. 
1924. 
The sub-committee recommends: . 
1. The abolition of the “Requisite” sheet. 
2. The use of the “Alternate requisites” section in both Unit and 
Major specifications. 
3. That committees, wherever practicable, give their recommenda- 
tion in each section of a specification. 
4. That blank spaces be provided in Major specifications where it 
is impracticable to give such recommendation. 
5. That alternates be shown in the “Alternate requisites” section. 
6. That each section having an alternate be followed by an asterisk 
(*) and the alternate requisites sub-section number. 


7. That at the foot of each page where an asterisk appears the 


following be printed: *Section ......... Alternate requisites. 
(No.) 
8. That the “Alternate requisites” section be given the specifica- 


tion number. 

9. That the sub-sections in the alternate requisites section be given 
the number of the corresponding section in the body of the specifica- 
tion except that in the alternate requisites sub-section the number 
will have prefixed the letter “R”. 


Action Recommended. 


Acceptance for submission to letter ballot as approved at the 
November, 1923, Stated Meeting. 
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Revision of the Manual. 


General Electrical Requirements. 


Present. 


30. Dielectric requirements. 
(a) Unless otherwise 
fied, electric apparatus assembled 
shall withstand for one (1) 
minute an insulation test at place 
of manufacture of C..2) 
volts a.c.* between all parts of 
electric circuits and other metal- 
lic parts insulated therefrom. 


IQIQ. 


32. Insulation. 

(a) Coils and windings shall 
be of cotton or silk-covered wire 
impregnated; of enameled wire, 
or as shown on requisite sheet. 
Enameling or impregnation shall 
be in accordance with R.S.A. 
specifications. IQIQ. 


speci- . 


Proposed. 


30. Dielectric requirements. 
(a) Electrical apparatus as- 
sembled shall withstand for one 
minute an insulation tesit, at: place 
ofemanttactiuresors. 6. \Je..c5ate. 
volts, a.c. between all parts of 
electric circuits and other metal- 
lic parts insulated therefrom. 


1924. 


32. Insulation. 

(a) Coils and windings shall 
be of cotton-covered wire im- 
pregnated in accordance with 
A.R.A. Signal Section Requisites 
for IKImpregnating Compound 
Treatment of | Non-Oil-Proof 
Electrical Windings. *R-32-a. 

1924. 


Action Recommended. 


Acceptance for submission to letter ballot, superseding subject- 


matter in the Manual. 


STANDARD SECTION FOR USE IN ALTERNATE 
REQUISITES SECTION. 


R-32-a. Insulation. 


Coils and windings shall be of { enameled 


( silk-covered | 
| wire. 


Silk-covered wire shall be impregnated in accordance with 
§ A.R.A. Signal Section Requisites for Non-Oil-Proof 


ae @.0j.0 Je © ¢ Ss, © 6 © 670 © & © 0 


Electrical Windings. } 


ance with ! 


eee 66 © 2 6 0 Clee € 48 6 ae © 6 ¢ © 6 @ 


ee #6 06s 6 © wi wee ete él e 6 ¢ € 6 @ © ate! 6.6/6 9) 0 © 


Enameling shall be in. accord- 


R.S.A. Specification 4113. | 


f 1924. 


Action Recommended. 
Acceptance for submission to letter ballot. 


*Value to be given in specification for apparatus furnished in ac- 


cordance therewith. 


1919. 
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STANDARD SECTION FOR USE IN UNIT SPECIFICATIONS. 
1. Purpose. 
(a) The purpose of this specification is to provide .... 
RE PO RE 1924. 
Action Recommended. 
Acceptance for submission to letter ballot superseding subject- 
matter in the Manual. 


SPECIAL COMMITTEE.—HIGHWAY CROSSING 
PROTECTION.* 


Personnel. 
A. H. Rudd, Chairman; 
T. S. Stevens, Vice-Chairman; 


W. J. Eck, HAH. Orr 

A. R. Fugina, F. P. Patenall, 
C. J. Kelloway, J. A. Peabody, 
H. W. Lewis, W. Y. Scott, 
H. K. Lowry, M. E. Smith, 
A. H. McKeen, C.7F.-Stolez, 


C. H. Morrison, W. M. Vandersluis. 


Signal Section, A. R. A.: 
The following outline of work has been assigned: 
1. Recommend requisites for automatic signals used for highway 
crossing protection. 
The committee submits for consideration at the Annual meeting, 
reports on the following subjects: 
1. Requisites for automatic signals used for highway crossing pro- 
tection. 
Transmission values. 
Reflectors. 
Circuits. 
Report on code on colors for traffic signals. 


Explanatory. 


Paragraph 1 was submitted to 1923 letter ballot and received the 
required two-thirds affirmative vote. 

First sentence of paragraph 2 was submitted to 1922 letter ballot 
and received the required two-thirds affirmative vote. 


*It is suggested that criticisms of this committee’s report be sub- 
mitted in writing to the chairman of the committee at least one week 
prior to the first session of the Annual meeting. 
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As is the custom of this committee, all recommendations are unani- 
mous, including approval of the symbols to be submitted by Com- 
mittee VI. 


A.R.A. SIGNAL SECTION REQUISITES. 
HIGHWAY CROSSING SIGNALS. 
1924. 
1. Aspect. 

An electrically or mechanically operated signal used for the pro- 
tection of highway traffic at railroad crossings shall present to- 
ward the highway, when indicating the approach of a train, the ap- 
pearance of a horizontally swinging red light and or disc. 


2. Operating time. 

When automatic signal devices are used to indicate the approach 
of trains, they should be so arranged as to indicate for not less than 
20 seconds before the arrival of a train at the crossing, based upon 
the fastest trains operated over that crossing. Twenty seconds is the 
minimum time. Local conditions such as three or more tracks, bad | 
approaches to crossings, etc., should be allowed for by increasing the 
operating time, bearing in mind that too long an operation, by slow 
trains, is undesirable. 

3. Location. 

The railroad standard highway crossing sign and the signal shall 

be mounted on the same post. 


Flashing Light Type. 
4. Height. 
The lamps should preferably be not less than 6 ft. nor more than 9g 
ft. above the surface of the highway. 


5. Width. 
The two lamps shall be mounted horizontally 2 ft. 6 in. centres. 
6. Flashes. 


Lights shall flash alternately. The number of flashes of each light 
per minute shall be 30 minimum, 45 maximum. 


7. Hoods. 
Lamp units shall be properly hooded. 


& Range. | 

When lamps are operated at normal voltage, the range, on tangent, 
shall be at least 300 ft. on a clear day, with a bright sun at or near 
the zenith. 


9. Spread. 
The beam spread shall be not less than 6 deg. each side of the axial 
beam under normal conditions. This beam spread is interpreted to 
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9. Spread.—Continued. 
refer to the point at the angle mentioned where the inteneiee of the 
beam is 50 per cent. of the axial beam under normal conditions. 
10. Lenses or roundels. 
Size shall be 534 in. minimum; 83% in. maximum. 


Wig-Wag Type. 
11. Length of stroke. 

Length of stroke is the length of chord which subtends the arc, 
determined by the centre of the disc in its extreme positions, and 
shall be 2 ft. 6 in. 

L200 Disc. 

Size and painting of disc shall be as shown on A.R.A. Sig. Sec. 1553. 
13. Number of cycles. 

Movement from one extreme to the other and back constitutes a 
cycle. The number of cycles per minute shall be 30 minimum and 
45 maximum. 

14. Lighting of lamps. 

The lamp, with which the disc shall be equipped, shall be lighted 

when the disc is swinging. 


Action Recommended. 
Acceptance for submission to letter ballot as approved at the No- 
vember, 1923, Stated Meeting. 


TRANSMISSION VALUES. 
Under investigation. 


Action Recommended. 
Acceptance as information. 


REFLECTORS. 


As information, in the present state of development, glass re- 
flectors are preferable to metal. The use of reflectors may result in 
momentary phantom indications which, in the opinion of the com- 
mittee, are not objectionable. 


Action Recommended. 
Acceptance as information. 


CIRCUITS. 


Typical circuits are shown on A.R.A. Sig. Sec. 1554 and A.R.A. 
Sig. Sec. 1555 presented herewith. The general arrangement pro- 
vides for two circuits so arranged that, if the flasher circuit fails, 
one steady light will be displayed on each signal, and, if the other 
circuit fails, one flashing light will be displayed on each signal. 


Action Recommended. 
Acceptance as information. 
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COOPERATIVE REPORT. 
AMERICAN ENGINEERING STANDARDS COMMITTEE. 


CODE ON COLORS FOR TRAFFIC SIGNALS. 


A. H. Rudd, Representative, 
W. J. Eck, Alternate. 


A progress report, which was presented for acceptance as informa- 
tion, appeared in the Advance Notice of the November, 1923, Stated 
Meeting, and, at that meeting, a further verbal report was made. 
Since that time, one sub-committee of the Executive Committee has 
been working on the codification of the wayside signs and signals, 
and another sub-committee on the lights and signs to be displayed on 
automobiles. 


Action Recommended. 
' Acceptance as information. 


306 American Railway Association. 
Special Com.—Highway Crossing Protection. [March, 1924 








RED LENS ~W 
OR ROUNDEL 










DISG Z2OINCHES IN DIAMETER 
FIELD WHITE 

ONE INCH BLACK BORDER 
TWO AND ONE-HALF INCH BLACK CROSS 











3 6 


SCALE OF INCHES 


DISC FOR WIG-WAG HIGHWAY CROSSING SIGNAL 
ee se ed ee 


9 12 











SIG. SEC, 


novi923| 1993 





Signal Section. 307 
March, 1924] Special Com.—Highway Crossing Protection. 








RAILROAD 











tH——— OR OTHER 
CONTROLLING DEVICE 





100 TRACK RELAYS d 
alte 

eR cae 
pei 
Gane! 







——— OR OTHER 


100 TRACK RELAYS 
CONTROLLING DEVICE 











FLASHER RELAY IS TYPICAL. ANY 
OTHER TYPE OF FLASHING DEVICE 
MAY BE USED PROVIDED IT 

PRODUCES THE SAME RESULTS. 















TYPIGAGS CIRCUITS. 210 * 
FLASHING LIGHT HIGHWAY GRADE GROSSING SIGNAL 


D.C. OPERATION 
dE Ea A) EE 0. 







ARA 


SIG, SEC. 


1554 





308 American Railway Association. 
Special Com.—Highway Crossing Protection. [March, 1924 


110 V. 
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COMMITTEE II.—MECHANICAL INTERLOCKING.* 


Personnel. 
W.N. Spangler, Chairman; 
W. F. Zane, Vice-Chairman; 


T. S. Adams, H:. FB. - Lomas: 
L. Brown, W. B. Morrison, 
W. FE: Cook, By Fo Oller; 

O. Frantzen, E. J. Relph, 
Wm. Hiles, C. Smith, 

F. E. Jacob, C. O. Stephens, 
C. J. Kelloway, M. Sutherland, 
W.. J. Kocher, R. W. Taylor. 


Signal Section, A.R.A.: 
The following outline of work has been assigned: 


1. Show comparative value in efficiency, safety and economy of 
various types of electromechanical and mechanical interlocking used 
with power operated signals. 

2. Prepare specifications for electromechanical interlocking. 


The committee submits for consideration at the Annual meeting, 
report on the following subject: 

2. Specification for electromechanical interlocking machine, unit 
electric levers, I. S. & F. locking. 


Explanatory. 

The committee interprets assignment 2 as instructions to revise 
R.S.A. Specification 6618 now in the Manual as well as a preparation 
of such Unit specifications as may be necessary to fully cover the sub- 
ject of electromechanical interlocking. The following Unit specifi- 
cation is therefore presented. 


A.R.A. SIGNAL SECTION SPECIFICATION 13224. 


ELECTROMECHANICAL INTERLOCKING MACHINE, UNIT 
ELECTRIC LEVERS, I. S. & F. LOCKING. 


1. Alternate requisites. 
(a) Alternate requisites section 13224 forms a part 
hereof. (S.S. 4-a.) 1922. 
(b) Where blanks have not been filled, or where an 
option is permitted and no preference stated, the Con- 
tractor’s recommended practice shall be followed. 
(S.S. 4-b.) rgr9. 


*It is suggested that criticisms of this committee’s report be sub- 
mitted in writing to the chairman of the committee at least one week 
prior to the first session of the Annual meeting. 
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2. Tender. 

(a) The tender shall be for apparatus meeting the re- 
quirements of this specification. If the Contractor wishes 
to vary from the specification, a tender may be submitted 
covering the apparatus he desires to furnish. This tender 
shall be accompanied by full information showing where- 
in the requirements of the specification have been varied 
from. (S.S. 3-a.) Ig19. 

3. Drawings. 


(a) Drawings forming an essential part of this specifi- 
cation are as follows: 


Ly. gelheieraeies 3 track and en layout, number 
of SS. Se sedated: scWe aes aaa 

7 ae ee ee circuit plan, number [eee F 
dated) fetes c'..s 

CO coy oi ee spring combination wiring plan 
NUD EL weer... se , dated. 4.2.7. sae 

Au ts See eE SS « locking sheet and dog chart, num- 
Der °s cae eee ee » dated oes) eee 1924. 


(b) Track and signal plan, circuit plans, combination 
wiring plan, locking sheet and dog chart shall be ap- 
proved by the Purchaser. 1924. 

1. The Purchaser shall state his criticism or ap- 
proval of any of these plans submitted by the Con- 
tractorswithin.. «on ene days after their receipt. 

1924. 

2. No change shall be made in any approved draw- 

ing without the written consent of the Purchaser. 
1924. 
4. General. 

(a) Machine legs (mechanical and electric), bottom 
girders, lever shoes, mechanical lever quadrants, top 
plates, rocker links, universal links, bearings, end strips, 
counterweights, locking brackets, mechanical lever num- 
ber plates, end and intermediate supports, end supporting 
brackets, electric lever and quadrant supports, inter- 
mediate bearings, end covers and operating arms with 
caps shall be made of cast iron. 1924. 

(b) Latch shoes, link blocks, mechanical lever latch 
handles, latch nuts, bottom girder caps and drivers shall 
be made of malleable iron. 1924. 

(c) Latch springs for mechanical levers shall be made 
of spring steel wire. 1924. 

(d) Mechanical levers, tail levers, latch rods, operating 
rods between electric levers and locking drivers, and 
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4-d. General.—Continued. 


5. 


6. 


Design. 


angle supports for electric machine legs, shall be of 
open hearth steel. 1924. 


(e) Locking shafts, longitudinal locking bars, cross 
locking, dogs, stops, driving piece blocks, and pins shall 
be made of cold drawn steel. 1924. 

(f) Bolts and screws % in. diameter and larger shall 
have U. S. Standard thread; screws less than % in. di- 


ameter shall be A.S.M.E. Standard. *R-4-f. 1924. 
(g) Nuts, bolt and cap screw heads shall be hexagonal. 
*R-4-g. 1924. 
(h) Bolts and cap screws shall be provided with spring 
lock washers where practicable. 1924. 
(i) Taper dowel pins shall be standard taper % in. to 
the foot. 1924. 


(j) When necessary to hold parts in fixed relation to 
each other, dowel pins and or body-bound bolts shall be 


used. 1924. 
(k) Moving parts of machine shall work freely, with- 
out lost motion. 1924. 


(1) Locking brackets, cross locking, locking and swing 
dogs shall be marked to permit reading from back of 
machine. Longitudinal bars shall be marked on the 
ends with space number. Swing dogs shall be marked 
with lever number at the trunnion end and bracket num- 
ber at the nose end. 1924. 

(m) Counterweights for mechanical levers shall be pro- 
vided as follows: 


(a) Like parts of same Manufacturer’s machine shall 
be interchangeable. 1924. 


(b) The machine frame and locking bed shall be so de- 
signed that additional sections may be added on either 
end. 1924. 

(c) Mechanical lever portion of machine shall consist 


- of four and eight lever sections. 1924. 


Trunnions. 


(a) Trunnions shall be made of forged steel. 1924. 


*Section 13224. Alternate requisites. 
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7. Machine. 

(a) Machine shall be as shown on Contractor’s general 
drawing yo 2... eee » dated 722462 aee , or catalogue 
reference: ?53..jouiae ices 1924. 

(b) Machine shall include the following features: 

Te cas vals de dipuath ie clecea ay lei Glee ate 

Ze. J sinswier tie ale B slsVe.e.n c's ee Saha ere ei ae 

ee a 

| Te 

Bat ideieya te yieaeiblanet oe » <4 <se)angeetlletcost gan mtn nnn 
1924. 

(c) Machine shall be arranged for: 

1. Vertical 

2. Horizontal | leadout, a2 ee 

(d) Machine shall be designed for the control of cir- 
cuits, the maximum voltage of which will be ............ 
volts: 

»). Divects ak. y ne ore eee 
25° Cares a cycles, alternating Mae and 
where special requirements are to be met, .......... 
amperes. 1924.. 


(e) Height of mechanical lever portion of machine for 
vertical leadout shall be 2 ft. 84% in. from bottom of leg 
to finished top of top plate. 1924. 


(f) All parts of machine shipped knocked-down shall 
be marked with steel figures on a finished surface and 
given the numbers they take in the assembled machine. 
Numbers shall be visible in the assembled machine where 
practicable. 1924. 


8. Machine legs. 


(a) Legs for mechanical vertical leadout machine shall 
be 2 ft. 714 in. in height, and base of leg shall be provided 
with four holes for 3% in. bolts. 1924. 

(b) Legs for mechanical horizontal leadout machine 
shall be 3 ft. 5 in. in height, and base of leg shall be pro- 
vided with four holes for 34 in. bolts. 1924. 


9. Upper frame. 
(a) Supporting structure for electric levers shall be 
mounted on and securely fastened to the mechanical 
machine. 1924. 
(b) Electric lever units shall be mounted on and be 
securely bolted to front and rear channels. 1924. 
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10. Bottom girders. 
(a) Bottom girders shall be fastened to legs with two 


34, in. thin square head body-bound bolts. 1924. 
(b) Caps shall be fastened to bottom girders with two 
1% in. square head machine bolts. 1924. 


11. Top plates. 
(a) Top plates shall be fastened to machine legs with 
six 14 in. T-head bolts; one 14 in. cap screw and four No. 


8 taper dowel pins. 1924. 
(b) End strips shall be fastened to top plates with two 
14 in. T-head bolts. 1924. 


12. Levers. 

(a) Levers shall be numbered from left to right and 
arranged in accordance with track and signal plan ...... : 
OELOGIE Ys... oy ot5s 1924. 

(b) Levers shall have equal and uniform throw and 
shall be true in alignment. 1924. 

(c) Two-position levers shall be designed to latch in 
normal and reversed positions. 1924. 

(d) Three-position levers shall be designed to latch in 
all three positions. 1924. 

(e) Mechanical levers shall be spaced 5 in. center to 
Center, 1924. 

(f) Electric levers shall be spaced 5 in. center to cen- 
ter. 1924. 

(g) Levers shall be arranged so that they can be re- 
moved without interfering with other levers. 1924. 

(h) Adequate means shall be provided to prevent acci- 
dental operation of electric levers. 1924. 

(i) Electric levers shall be designed to permit the ap- 
plication of electric locks or mechanically operated time 


releases independently of indication locks. 1924. 
(j) Levers, working and spare, and spare lever space 
shall be: 
1. Mechanical levers Nos. ........ working. 
ge tilectric levers NOS;\ 1. eee a working. 
3. Mechanical levers Nos. ........ spare. 
wercrectric levers NOS.) ces ue hee: spare. 
5. Mechanical lever spaces Nos. ... spare. 
6. Electric lever spaces Nos. ..... spare. 
7. Mechanical levers Nos. ........ two-position. 
Sov GLectric- levers (NOS..20..% 5 6 ys = © two-position. 
9. Mechanical levers Nos. ........ three-position. 
TO lectricvievers NOS, oe. ot ae. three-position. 
1924. 
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12. Levers.—Continued. 
(k) Spare levers shall be furnished in place complete, 
ready for operation and control of their respective units. 
*R-12-k. 1924. 
(1) Spare electric lever units, as follows, shall be fur- 
nished in place complete, and provision shall be made in 
locking bed for one longitudinal locking bar and one 
spare locking bracket for each spare unit: 


1924. 
(m) Operating rod between electric lever and locking 
driver shall be provided with turnbuckle and hexagon 


nuts. 1924. 
(n) Mechanical levers shall be 5 ft. 10% in. from cen- 
ter of fulcrum to end of handle. 1924. 


(o) Tail levers shall be drilled to provide 834 in. stroke 
and 934 in. stroke, and shall be interchangeable as front 
or back tail levers. 1924. 

(p) Mechanical lever shoes for vertical leadout 
machines shall provide approximately equal stroke above 
and below horizontal, and be arranged so that connec- 
tions can be made to front or back tail lever. 1924. 


(q) Mechanical levers and tail levers for vertical lead- 
out machine shall fit snugly into lever shoe and be fas- 
tened thereto with two 34 in. body-bound bolts and one 
taper dowel pin in lever. ‘ 1924. 

(r) Mechanical levers for horizontal leadout machine 
shall be fastened to lever shoe with three 34-in. body- 
bound bolts and one taper dowel pin. 1924. 


(s) Mechanical lever shoe pins shall be 1 in. diameter. 
_End pins shall be held in place by one 3% in. square head 
cupped point set screw through girder cap. 1924. 

(t) Latch shoes shall provide for 4% in. opening for 
latch springs and be provided with an adjustable bushing. 
Top lip shall extend 1 in. from face to latch shoe. Latch 
shoe shall be fastened to levers with two ¥% in. tap bolts 
and one taper dowel pin, the hole for dowel pin to be 


located below the hole for the lower tap bolt. 1924. 
(u) Quadrants for mechanical levers shall be fastened 
to top plate with three ¥ in. bolts. 1924. 


*Section 13224. Alternate requisites. 
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12. Levers.—Continued. 

(v) Rocker links shall be fastened to quadrants with 
one I in. diameter grooved pin; pin to be held in place 
in quadrant with one 3% in. x 54 in. cone point headless 
set screw. 1924. 

(w) Latch rods for mechanical levers shall be 54 in. x 
2434 in. from end of block to end of thread, thread to be 
S.A.E. Standard (eighteen threads to the inch), 2% in. 
long, and equipped with hexagon check nuts. Trunnion 
for latch blocks shall be equipped with one 1% in. di- 
ameter cut washer and one 3/16 in. cotter pin. 1924. 

(x) Latch nuts shall be straight, 3 in. long from center 
of hole to end of nut and shall be tapped 2% in. deep 
with an S.A.E. Standard (eighteen threads to the inch) 5 
in, tap. 1924. 

(y) Latch springs for mechanical levers shall be 11/16 
in, inside diameter, and shall be of sufficient strength and 
range of compression to properly operate the lever latch. 

1924. 

(z) Latch handles for mechanical levers shall be 12 in. 
from center of holes to end of handle, and shall be con- 
nected to lever and latch rod with two in. round cheese- 
head pins. 1924. 

(aa) Number plates for mechanical levers shall be in 
accordance with drawing 1504, and be fastened to levers 
with one % in. round cheese-head pin. 1924. 

(bb) Link blocks shall be 1 in. x 1% in. x 1% in. witha 
sliding fit, to have lip 5/16 in. thick and not less than 5/16 
in. high. 1924. 

(cc) Height of mechanical lever portion of machine 
for horizontal leadout shall be 3 ft. 57% in. from bottom 


of leg to finished top of top plate. 1924. 
(dd) Each spare mechanical lever space shall be 
equipped with cap and pin for lever shoe. 1924. 


13. Locking. 
(a) Machine shall be provided with mechanical locking 


of the preliminary type. 1924. 
(b) Locking shall be operated by the electric levers 
and by the latches of mechanical levers. 1924. 


(c) Mechanical locks shall be provided, as follows, be- 
tween mechanical lever and its indicating electric lever 
to so operate that the latch of mechanical lever cannot be 
manipulated until electric lever is moved to midstroke, 
and shall hold electric lever at midstroke until mechani- 
cal lever is latched in its normal or reversed position: 
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13-c. Locking.—Continued. 


2. ...0sulby. Pawuaing. Foes Cee 
3. én cee Be 08 oe. abe A 
1924. 
(d) Locking shall be distributed as uniformly as pos- 
sible without crowding. 1924. 


(e) Bearings for front, back and intermediate rails 
shall be fastened to machine legs with four % in. bolts 
and two taper dowel pins. 1924. 


(f) Bearings for machines having locking beds twenty- 
four way or wider shall be provided with adjustable sup- 
ports. 1924. 

(g) Front and back rails shall be interchangeable and 
fastened to bearing with 14 in. cap screws and two 
straight dowel pins. 1924. 


(h) Front, back and intermediate rails shall be pro- 
vided with one-way caps, and caps shall be fastened to 


rails with two % in. cap screws. 1924. 
(4) End blocks if used shall be fastened to rails with 

one 3% in. cap screw. 1924. 
(j) Ends of locking shaft shall be square and have like 

dimensions. 1924. 


(k) Drivers for end of locking shafts to be open ap- 
proximately 1 in. on back end to allow for tight clamp- 
ing, to be fastened with one 1% in. body-bound bolt 
through shaft and connected to universal link with one 4 
in. round cheese-head pin. 1924. 


(1) Mechanical lever drivers for longitudinal locking 
bars shall be of the clamp type with filler blocks and 
fastened to locking shafts with one 5% in. finished bolt 
and nut through block and end driver. , 1924. 


(m) Four, eight and twelve-way locking brackets only 
shall be used. Four-way brackets shall not be used in 
combination with eight and twelve-way brackets. 

1924. 

(n) Locking brackets shall be machined out for longi- 
tudinal bars to a depth of 1 37/64 in. below finished top of 
bracket and shall be 1 1/16 in. wide, and for cross locking 
bars to a depth of 25/32 in. x 49/64 in. wide. Two 13/32 
in. holes and one hole for one straight dowel pin shall be 
drilled with jig through each end of bracket, and brackets 
shall be fastened to rails with four % in. cap screws and 
two straight dowel pins. 1924. 
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13. Locking.—Continued. 

(0) Longitudinal locking bars shall have 134 in. stroke 
and shall be provided with stops for normal and reversed 
positions of the bar. The stop shall be of % in. x ¥% in. 
cold drawn steel and shall be located on the under side of 
longitudinal locking bar. 1924. 

(p) Splices in longitudinal locking bars shall be made 
by means of two channel clamps fastened with two % in. 
bolts having nuts and cotters. Bars in smaller than forty 
lever machine frame shall not be spliced. 1924. 

(q) Trunnions for swing dogs shall be reversible with 
1% in. diameter x ¥% in. high round dowel and shall be pro- 


vided with washers and cotters. 1924. 
(r) Swing dogs shall be reversible 3% in. high x % in. 
wide. 1924. 


(s) Straight locking dogs shall be drilled so that a 
normal drive dog may be made a reverse dog by turning 
it end for end, a reverse dog made a normal dog in the 
same manner, and a double end dog made to take the 
place of either a normal or reverse dog. Holes for 
rivet heads shall be counter bored to 11/32 in. diameter 
and to a depth of 3/32 in. on both sides of the dog. 1924. 

(t) Locking drivers, dogs and stops shall be fastened 
to the longitudinal bars with two ™% in. fillister head 
rivets and one straight dowel pin. Swing dog trunnions 
shall be fastened to the longitudinal bars with two % in. 
fillister head rivets. 1924. 

(u) Mechanical lever latch blocks in locked combina- 
tions shall not have a lift of more than 3/16 in. 1924. 

(v) Locking brackets shall be filled with cross locking 
steel. 1924. 

(w) For each spare space, provision shall be made for 
one locking shaft and one longitudinal locking bar for the 


full length of the machine. *R-13-w. 1924. 
(x) Longitudinal locking bars secured in place shall be 
used in lieu of filler blocks. 1924. 


14. Electric locks. 

(a) Electric locks, together with normally open circuit 
controllers, in addition to indication lock magnets, shall 
be provided for: 

1. Section locking. 

2. Approach locking. 

3. Check locking. 

) ec Ry Pa ae DE locking. 1924. 


*Section 13224. Alternate requisites. 


318 American Railway Association. 
Committee II.—Mechanical Interlocking. [ March, 1924 


14. Electric locks.—Continued. 
(b) Electric locks shall be arranged for normal opera- 
TiOTIATON AOS, Saae volts. 
r, Directie 34 Gan ah SER Oe ae 
23) Lee cycles, alternating ( co Lene 
1924. 
15. Electric machine case. 


(a) Electric locks, circuit controllers, spring combina- 
tion and terminal board shall be enclosed in steel case 
which shall have removable covers or panels of con- 
venient size to permit free access to all parts, and shall 
have enamel finish of Contractor’s standard color and be 
equipped with Purchaser’s standard lock. *R-15-a. 

1924. 


16. Dielectric requirements. 

(a) Electrical apparatus assembled shall withstand for 
one minute an insulation test, at place of manufacture, of 
3,000 volts a.c. between all parts of electric circuits and 
other metallic parts insulated therefrom. *R-16-a. 

(G.E.R. 30-a.) 1924. 

(b) A surface leakage distance of not less than % in. 
shall be provided between any exposed metallic part of 
the apparatus carrying current and any other metallic 
part thereof. (G.E.R. 30-b.) 1919. 

(c) Separate windings, which are insulated from each 
other, shall withstand for one minute an insulation test of 
3,000 volts a.c. between their terminals. 

(G.E.R. 30-c.) IgI9. 

(d) A potential of twice the normal operating require- 
ments at a suitable frequency shall be impressed across 
the windings without any excessive flow of current indi- 
cating a short circuit. (G.E.R. 30-d.) 1919. 


17. Insulation. 


(a) Coils and windings shall be of cotton-covered wire 
impregnated in accordance with A.R.A. Signal Section 
Requisites for Impregnating Compound Treatment of 
Non-Oil-Proof Electrical Windings. *R-17-a. 

(G.E.R. 32-a.) 1924. 

(b) Material used for insulation shall be such as will 
not be injuriously affected by atmospheric conditions. 

(G.E.R. 32-b.) 1917. 


'. *Section 13224. Alternate requisites. 
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18. Circuit controllers. 

(a) Machine shall be equipped with rotary circuit con- 
trollers sufficient in number for the control of circuits as 
Be VES OT eee vie re sa drawin@rdated ers aa ose. eee 
*R-18-a. 1924. 

19. Auxiliary circuit controllers. 

(a) A mechanical stick circuit controller actuated by a 
push button and having one normally open and one nor- 
mally closed contact shall be provided for electric levers 
as follows: 


SN nee a Rost dae os. a dc a Ee 
The stick on these controllers shall be interrupted by the 


lever after it has passed the indicating point going normal. 


20. Indication. babe 

(a) Levers used for electric indications, or for the con- 
trol of switches, derails, movable frogs, or apparatus re- 
quiring equivalent protective circuits, shall be provided 
with a device to insure the locking of the units in a po- 
sition corresponding to the positon of the lever before 
the mechanical locking is released, also a device to pre- 
vent the movement of the lever from the full normal or 
reversed position when the protecting track circuit is oc- 
cupied. 1924. 

(b) Levers for the control of signals shall be equipped 
with devices to prevent the release of the mechanical 
locking until the signals directly or indirectly controlled 
have assumed their normal position. 1924. 

(c) Indication locks shall be arranged to check the 
movement of levers at their indicating points, and lock 
plunger or latch shall be forced to locked position 
mechanically. 1924. 

21. Detector locking. 

(a) Levers used for electric indication or the control 
of switches, derails, movable frogs, or apparatus requiring 
the equivalent in protective circuits, shall be provided 
with a normally open latch circuit controller for detector 
lock circuits. *R-21-a. 1924. 

(b) Electric detector locks shall be arranged to lock 
the electric levers within 14 deg., as a maximum, of the 
normal and reversed positions and at midstroke. Lock 
plunger or latch shall be forced to the locked position 
mechanically for the normal and reversed position. 

1924. 
*Section 13224. Alternate requisites. j 


320 American Railway Association. 
Committee II.—Mechanical Interlocking. [March, 1924 





22. Lever light indicators. 
(a) Lever light indicators shall be provided for electric 
levers as follows: 


1924. 
(b) Lever light indicators shall be located in front of 
the machine immediately below the electric levers. 


1924. 

(c) Electric lamps for lever light indicators shall be 

carbon filament for normal operation at ........... volts 

alternating current, with .......... base and: peace ee 
bulb. *R-22-c. 1924. 


23. Contacts. 

(a) Contact springs shall be made of highly non-cor- 
rosive material of sufficient strength and current capacity 
to satisfactorily operate in connection with the circuits 
used. 1924. 


24. Time releases. 
(a) Automatic time release ............ type providing 
eerie’ Pasha ‘y seconds retardation in lever movement, 
shall be provided for the following levers: 


25. Paint and painting. 
(a) Machine shall be painted in accordance with A.R.A. 
Signal Section Specification 12022. 1924. 


26. Material and workmanship. 
(a) Material and workmanship shall be first-class in 


every respect. (S.S. 5-a.) Igri. 


27. Inspection. 
(a) Purchaser may inspect the material at all stages of 
manufacture. (S.S. 6-a.) 1919. 
(b) Purchaser may inspect the completed product to 
determine that the requirements of this specification have 
been met. (S.S. 6-b.) 1919. 
(c) If the material has not been accepted at point of 
production and if, upon arrival at destination, it does not 
meet the requirements. of this specification, it may be re- 


*Section 13224. Alternate requisites. 
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27-c. Inspection.—Continued. | 
jected, and Contractor, upon request, shall advise the 
Purchaser what disposition is to be made of the defective 
material. The Contractor shall pay all freight charges. 
(S.S. 6-c.) Igr9. 
(d) If Purchaser is to make inspection at point of pro- 
duction, it shall be so stated. (S.S. 6-d.) 1917. 
28. Tests. 
(a) Tests may be made at point of production, or on 
samples submitted, and may also be made at destination. 
(S.S. 7-a.) I9gT19. 
(b) Contractor shall give the Purchaser sufficient 
' notice of time when material will be ready for testing. 
(S.S. 7-b.) 1919. 
(c) Contractor shall provide at point of production, 
apparatus and labor for making the required tests under 
supervision of the Purchaser. (S.S. 7-c.) IgI9g. 
29. Packing. 
(a) Material shall be so prepared as to permit con- 
venient handling and to protect against loss or damage 
during shipment. (S.S. 8-a.) 1919. 
30. Marking. 
(a) Purchaser’s order, requisition and package number, 
name of Consignor, and name and address of Consignee, 
shall be plainly marked on outside of package. 
(S.S. g-a.) Igrg. 
(b) Detail list of loose pieces, containers and their 
contents shall be furnished for each shipment. Where 
car-load shipments are made, routing and car identifica- 
tion shall be shown. (S.S. 9-b.) Ig19. 
(c) Where car-load shipments are made, name and ad- 
dress of Consignee may be omitted. (S.S. 9-c.) 1979. 


31. Warranty. 

(a) Contractor shall warrant the material covered by 
this specification to be free from defects in material and 
workmanship under ordinary use and service, his obliga- 
tion under this warranty being limited to making at point 
of production, any part or parts to replace those which 
shall be found defective within one year after shipment 
to the Purchaser. This warranty shall not apply to any 
apparatus which shall have been repaired or altered in 
any way by anyone other than the Manufacturer thereof, 
so as to, in the Contractor’s judgment, affect its proper 
functioning or reliability nor which has been subject to 
misuse, negligence or accident. (S.S. r0-a.) 1919. 
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13224. Alternate requisites. 

R-4-f. 
1. Bolts'shallthave.% 2. 24474: See thread. 
2. Screws shall/have ..........7. thread. 


R-4-g. 


R-12-k. 
Spare levers shall be furnished, equipped as follows: 


1924. 


One locking shaft and one longitudinal locking bar for 
the full length of the machine shall be provided for the 
following spare lever space: 


R-13-w. 


eo Te See ee aes 2 
as SS POSE Ge Pt eet 
ee PM ee ear i cee 
1924. 
R-15-a. 
Electric machine case shall have: 

1. Enamel ) 
7 ee | finish and be equipped with ........ 
3 Ne ROOMRE J 

locks. 1924. 


R-16-a. 
_ Electrical apparatus assembled shall withstand, for one 
minute, an insulation test at place of manufacture of © 
ih. aa ga ee volts a.c. between all parts of electric cir- 

cuits and other metallic parts insulated therefrom. 

1924. 
R-17-a. 

J silk-covered 
Coils and windings shall be of J enameled wire. 
Silk-covered wire shall be impregnated in accordance with 
( A.R.A. Signal Section Requisites for Non-Oil-Proof 
Electrical Windings. ) 


C6 BS Ore ose 0 Ste Gee Boe 6 2 t's 


ERE 8771 4 { R.S.A. Specification 4113. ) 
Lac ste ete. sone mahoae: ‘ 1924. 


Enameling shall be in accord- ~ 
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13224. Alternate requisites.—Continued. 


R-18-a. 

Machine shall be equipped with .............. circuit 
controllers, sufficient in number for the control of cir- 
CMAs ISNOWN 10M Pte, eo. drawitigidatedmenatti.aiii.. 

1924. 
R-21-a. 

POL SEN OGs, atten sve « shall not be provided with 
normally open latch circuit controller for detector lock 
circuit. 1924. 

R-22-c. 

Electric lamps for lever light indicators shall be 
age filament; for normal operation at | rer 4 
volts SahepE current with ...) 2% baseman... 20.5: 
bulb. 1924 


Action Recommended. 


Acceptance for submission to letter ballot as approved at the 
November, 1923, Stated Meeting. 


COMMITTEE V.—INSTRUCTIONS.* 


Personnel. 
J. S. Gensheimer, Chairman; 
A. Vallee, Vice-Chairman; 


H. E. Arnold, A. J. Kelly, 

Jj. A. Beoddy, M. McIntyre, 
Caleb Drake, Forrest Morehart, 
C. M. Duffy, J. P. Muller, 
Oscar Falkienstein, C. O. Seifert, 

H. J. Foale, F. A. Selke, 

F. C. Foster, G. K. Thomas, 


L. F. Vieillard. 
Signal Section, A. R. A.: 


The following outline of work has been assigned: 

1. Prepare maintenance instructions. 

2. Prepare instructions for testing. 

3. Investigate and report on technical instructions of signal forces. 


*It is suggested that criticisms of this committee’s report be sub- 
mitted in writing to the chairman of the committee at least one week 
prior to the first session of the Annual meeting. 
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The committee submits for consideration at the Annual meeting, 
reports on the following subjects: 


1. Instructions for installation, maintenance and operation of lead 
acid type storage batteries. 
Instructions for handling insulated wires and cables. 
Instructions for making measurements of insulation resistance. 


2. Revision of R.S.A. 1378. 


INSTRUCTIONS FOR INSTALLATION, MAINTENANCE AND 
OPERATION OF LEAD ACID TYPE STORAGE 
BATTERIES. 

1924. 

Information. 

1. Storage batteries used in railway signaling are of two general 
types: stationary and portable. 

2. Storage battery is primarily a device for storing electrical 
energy at one time for use at another. 

3. The fundamentals of storage batteries are two kinds of plates, 
positive and negative, and a solution termed electrolyte. 

4. The process of putting energy into battery is termed charging; 
of taking energy out, discharging. 

5. During discharge some of the acid is absorbed by the plates; 
during the charge acid is driven out. When all of the acid is driven 
out of the plates the battery is fully charged. 

6. The strength of electrolyte is measured in terms of specific 
gravity. 

7. The specific gravity of electrolyte changes during charge and 
discharge of cells and indicates condition of charge. 

8. The specific gravity and voltage of cells increases during charge. 

9. Lead acid type storage cells are distinguished by their lead 
plates and lead covered terminals. 

10. The positive pole is designated by its dark color, and or by a 
plus (-+) mark or red paint, on or adjacent to terminal. 

11. The negative pole is designated by its light color, and or by a 
minus (—) mark or black paint, on or adjacent to terminal. 

12. Direct current only must be supplied at battery terminals for 
charging purposes. 


Installation. 

51. Isolate open type battery in a room or box, as the acid fumes 
given off during charge are of a corrosive nature. This space should 
be well ventilated and lighted, and as dry as practicable. 

52. Inside of housing should contain no exposed metal work other 
than lead. If this is not practicable, such metal parts should be pro- 
tected by vaseline or at least two coats of acid-proof paint. 
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53. Floor of battery room should be sloped to provide proper 
drainage. 

54. Battery must be supported on wooden racks, pegs or shelves of 
sufficient strength to prevent sagging; or be placed on a layer of sand 
on floor of battery box. They must be arranged so as to permit 
access for inspection, cleaning or for the removal of any cell or 


. element. 


55. Fill the sand trays level with top with clean dry sand; space 
trays uniformly on support so as not to touch adjacent trays. 

56. Clean the jars and press them into sand until they*have solid 
bearing and are in proper alignment. 

57. Scrape the contact surfaces of connecting straps of elements 
to insure good electrical connection. 

58. Place the negative groups crosswise on a strip of webbing; 
then slip the plates of the positive group between those of the nega- 
tive group, so that the vertical edges of all plates will be flush. In- 
sert spacing sticks between plates to keep them apart while lifting. 
Lift the element by webbing and place it in the middle of the jar, 
making sure that the hanging lugs rest evenly on the sides of the jar. 
Withdraw webbing and spacing sticks. 

59. Bolt the connecting straps together with the bolt connectors, 
making each connection tight. Connect rows of cells with lead strap 
or rubber-covered copper wire. Cover all bolt connectors and ex- 
posed copper with vaseline. 

6o. Connect the charging circuit wires to the battery terminals 
with the positive wire of the charging circuit connected to the posi- 
tive element terminal. Polarity of charging circuit must be deter- 
mined by meter test. : 

61. One cell in each battery, so situated as to be well lighted and 
easily accessible for inspection and tests, should be designated and 
marked as the pilot cell. (Preferably a center cell.) 


62. A permanent number should be assigned to each cell or con- 
tainer, preferably painted or stenciled thereon. 

63. Before proceeding further, inspect all connections carefully to 
insure that they are tight and properly made, positive to negative; be 
sure that charging current at proper voltage and under control is 
available, and that the initial charge can be started immediately and 
can be continued to its completion. 


64. Unpack the wooden separators, which include veneers and 
posts. Insert the veneers in the posts with the grain of the veneer 
crosswise to the post. Place the separators between adjacent posi- 
tive and negative plates with the posts vertical. Place the glass hold- 
down in position in each cell. 


65. The wood separators, which have been given special treatment, 
are shipped wet. They must be kept so, until installed in the battery. 
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65. Installation.—Continued. 

If there is any delay in setting up battery the sheets and dowels 
should be left in packing cases and kept wet by being sprayed with 
water (approved for storage battery use) at least once a week. 

66. Wood separators and dowels carried on hand must be kept im- 
mersed in water (approved for storage battery use), to which electro- 
lyte of 1.210 specific gravity has been added in the proportion, 
by volume, of one part electrolyte to 10 parts water. The container 
must be covered to keep out impurities. 

67. Immediately after separators are placed in position the cells 
should be filled with electrolyte to a height of 34 in. above the tops 
of the plates or to the electrolyte line. The electrolyte (R.S.A. 
Specification 4314) should be of 1.210 specific gravity, at 70 deg. F. 

68. The initial charge should be started immediately after the elec- 
trolyte has been added to the cells. 

69. Unfilled assembled cells, before being placed in service, must 
be filled with electrolyte of the proper specific gravity and given an 
initial charge. 


Instruments. 
101. Where practicable, hydrometers and thermometers in accord- 
ance with R.S.A. 1175 and 1375 should be used. 


Initial charge. 

151. The initial charge should continue for to hrs. after maximum 
voltage and gravity have been reached. This should require from 40 
to 60 hrs. at the normal rate. If the temperature of the electrolyte 
exceeds 110 deg. F. the charge should be stopped until the battery 
cools. 

152. Adjust the charging current to the normal eight-hour charging 
rate and maintain this value throughout the charge. Readings should 
be taken on every cell with a low reading voltmeter immediately 
after starting the charge, to insure that all the connections are 
properly made, positive to negative, and that no short circuits exist. 

153. At one-hour intervals during the course of the charge, read the 
battery voltage and also the specific gravity of one or two selected 
cells. The voltage and specific gravity should rise as the charge 
progresses, and near the end of charge, each should have reached 
maximum value. Continue to charge for 3 hrs. after the maximum 
values have been reached. At the end of the charge, all the cells 
should be gassing freely and the specific gravity of the electrolyte in 
every cell should be stationary. 

154. If, at the end of charge, the electrolyte is not at 1.210 specific 
gravity, at 70 deg. F., it should be adjusted to this value, at the 
proper height above the plates. 

155. To raise the specific gravity, electrolyte of a higher density, or, 
if this is not available, electrolyte of 1.210 specific gravity should be 
added before next charge. To lower specific gravity, water should be 
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155. Instruments.—Continued. 
added. If necessary, remove a part of the solution from battery be- 
fore adding electroiyte or water. 

156. Water used in batteries should either be distilled or from a 
source which has been tested and approved for storage battery use. 

157. As the cells give off hydrogen during charge, an open flame 
should not be permitted near battery. 

158. A.R.A. Signal Section Form 18 should be used for reporting 
readings. 


Maintenance. 

201. All connections must be kept clean and tight. A loose or dirty 
contact will cause excessive heating, also drop in voltage. 

202. Jars or containers must be kept clean, level and as dry as 
practicable. 

203. Trays and supports must be kept clean, dry and in such con- 
dition as to prevent surface leakage of current. 

204. All exposed brass or copper battery connections must be kept 
covered with vaseline. 

205. Battery supports must be kept coated with acid-resisting paint. 

206. Defective jars or containers must not be left in service. 

207. Cells showing defects must be taken out of service and held for 
muetructions from. )......5%%: 

208. Care must be exercised to avoid short circuiting or dropping 
foreign matter in cells. 

209. Should any injurious foreign matter be found in cells, steps 
must be taken to remove same at once. 

210. Water of electrolyte is depleted through gassing that occurs 
during the charge. Water in accordance with paragraph 156 must be 
used to replace loss. 

211. The electrolyte must be maintained at a level 34 in. above top 
of plates, or at electrolyte level mark. Exposure of top of plates to 
air causes rapid sulphation and will seriously injure plates and wood 
separators. } 

212. Electrolyte or water for battery use must be furnished in glass 
carboys and must be kept tightly corked. 

213. Hard rubber, glass, lead-lined or porcelain vessels must only 
be used in handling electrolyte or water for storage battery use. 

214. The accurate specific gravity of electrolyte is indicated only 
when it is at the proper level. 

215. The temperature affects apparent specific gravity of electro- 
lyte. This must be considered and correction made as follows: 

(a) To correct to normal temperature 70 deg. F., subtract one 
point (0.001 specific gravity) for each 3 deg. F. below 70 deg. F. 
and add one point for each 3 deg. F. above 70 deg. F.; for example, 
electrolyte which is 1.213 at 61 deg. F. or 1.207 at 79 deg. F. will 
be 1.210 at 70 deg. F. 
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216. When replacing evaporation, water must be added before 
charging begins. 

217. Under no circumstances must acid be added to raise specific 
gravity of electrolyte, without definite instructions from ........... 

218. Electrolyte of the same specific gravity as that of balance of 
cells must be used in replacing loss due to cracked or broken jars. 

219. Electrolyte should be handled carefully as it is injurious to 
person, clothing and other foreign matter. 


220. To avoid injury caused by electrolyte coming in contact with 
clothing, a bottle of strong ammonia should be kept in battery room 
at all times, and in the event of accidental splash of acid on clothing 
an immediate application of a small quantity of ammonia may 
neutralize the acid and prevent burning hole in material. A strong 
alkaline solution of baking soda and water will be found useful for 
washing the hands after working in electrolyte. In the event of 
splash of electrolyte in eye, it should be washed out at once with 
clean water, preferably warm water, and then put one or two drops 
of olive oil in the eye, and a physician should be consulted as soon as 
possible. If olive oil is not immediately available, any kind of 
engine oil is better than none. 

221. Open flame must not be allowed in battery housing. 

222. Proper ventilation must be maintained and housing kept neat, 
clean and dry. 

223. Temperature of battery housing should be maintained as near 
as practicable to 70 deg. F. and should not be allowed to exceed 115 
deg. F. or fall below freezing point. Battery must be shielded from 
direct sun-rays. 

224. Care must be exercised in handling portable cells to prevent 
spilling of electrolyte or short circuiting while in transit. 

225. Carrying cases and handles for portable cells must be kept in 
good condition so as to prevent injury while handling cells. 

226. Metal tape or wire must not be used to attach shipping tags to 
portable cells. 

227. Connectors on portable cells must not be used for any other 
purpose than that intended. 


Method of charging. 


251. The following methods are used for charging storage batteries: 
floating and non-floating. 

252. Floating method provides for charging rate at a constant 
potential. Non-floating method provides for charging at the normal 
rate, the eight-hour discharge rate, or the tapering method. 

253. The rate of charge by the floating method is that necessary to 
maintain battery in fully charged condition; a voltage of between 2.1 
and 2.2 per cell, but not gassing continually. 
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254. The rate of charge by the non-floating normal rate method, is 
that rate by which the battery would be discharged, in an eight-hour 
period. 

255. The initial rate of charge by the non-floating tapering method 
should be such that (due to the rise in cell voltage as the charge 
progresses) the current will be automatically reduced to a point no 
higher than normal rate when cells begin to gas. 


Operation—Al] types. 

301. Batteries must not be continually over or under charged. 

302. The voltage of the charging source must be sufficiently greater 
than the battery voltage to cause the proper charging current to flow 
in the circuit. 

303. Two or more sets of batteries may be charged together, either 
in series or multiple, provided the charging rate of each is properly 
regulated and is within the limits of the charging unit. 

304. CellS must not be charged at higher rate than normal, without 
specific instructions from ............ , or under any condition at 
higher rate than normal after cells are gassing, or temperature of 
cells rises higher than 115 deg. F. 

305. Excessive gassing causes abnormal deterioration of plates. 


306. The prescribed method of charging must not be changed, except 
Brmtrnrary Of | 22 2 

307. If battery has been completely discharged, it should be charged 
immediately and not allowed to stand completely discharged. Part 
of a charge is better than none. 


308. Upon receipt of charged cells, they must be carefully examined 
and any electrolyte lost, due to spillage, must be replaced with the 
proper amount of electrolyte (R.S.A. Specification 4314) of same 
specific gravity as that of other cells. Spillage will be shown by the 
changed color or rotting of packing material. 

309. In lowering specific gravity or raising level of electrolyte in 
cell, the added water must be thoroughly mixed with electrolyte be- 
fore taking hydrometer reading. Neglect of this precaution will 
result in a decided fall in specific gravity after a few days. 

310. When water is added to electrolyte of cell at temperatures 
below freezing, agitate the electrolyte with a syringe, the end of which 
reaches bottom of plates. 

311. Care must be taken when mixing sulphuric acid and water, to 
pour acid slowly into water, thoroughly stirring with glass or hard 
rubber paddle. Never pour water into acid as an explosion may 
result. 

312. Before putting in service, battery that has been received in a 
charged condition should be charged until specific gravity and voltage 
ceases torise, and then charged continually for 5 hrs. Tempera- 


10 
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312. Operation—All types.—Continued. / 
ture of electrolyte must not exceed 115 deg. F.; to avoid this, it may 
be necessary to stop charge or reduce charging rate. 

313. On batteries charged by the non-floating method the regular 
charge should be prolonged to constitute an equalization charge 
every 30 days or after each sixth regular charge. 

314. An equalization charge is a charge continued until specific 
gravity of electrolyte shows no further rise after five successive 
fifteen minute readings, J.e., having reached one hour maximum. 

315. Cells must not be discharged below .......... specific gravity 
AtIMee eG... deg. F., or 1.75 volts with current at normal rate. 

316. Cells must be charged when specific gravity reaches ......... 
eos ass ae deg. F. 

317. When one or more cells shows falling off in specific gravity or 
voltage, relative to balance of cells in battery, deficiency in gassing on 
equalization charge, relative to balance of cells in battery, or color 
of plates markedly darker or lighter, relative to balance of cells 
in battery, the conditions may be caused by short circuit between 
plates, reversal of charging current, impurities in electrolyte (such 
as iron, rust, mineral waste, etc., which may cause plates to be darker 
or lighter in color). Conditions should be immediately corrected. 

318. Short circuit must be removed by means of a thin clean strip 
of hardwood, glass or rubber. Never use metal. 

319. If there is any doubt as to the condition of electrolyte a half- 
pint sample taken at end of discharge (replacing with an equal 
‘amount of electrolyte of same specific gravity) should be taken out, 
in a perfectly clean bottle and held for disposition after notifying 
L379 SY ae If all the electrolyte is to be removed, cell should be 
thoroughly flushed with water approved for storage battery use, be- 
fore electrolyte is replaced with new electrolyte. 

320. When a cell fails to gas freely or specific gravity fails to rise 
to proper point on regular charge, after short circuit or other trouble 
has been remedied, the cell may be brought up to proper condition, 
where practicable, by disconnecting it from battery during discharge 
and again connecting into the circuit just before beginning the next 
regular charge. If this does not put cell in proper condition the 
process should be repeated. 


321. Thermometers, hydrometers or other utensils that have been 
used for other purposes must not be used for testing and handling 
sulphuric acid electrolyte, as electrolyte may become contaminated. 
Hydrometers should be free from attached gas bubbles. 

322. Specific gravity and voltage readings must be taken each 
Jeet Megaman period. 

323. The indications of sufficient regular charge are as follows: 

(a) The gravity of the pilot cell having risen to a point which 
is five points (0.005 specific gravity) below the maximum reached 
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323-a. Operation—All types.—Continued. 

on the preceding equalization charge; for example, if the maxi- 
mum reached on the preceding equalization charge was 1.209 at 
70 deg. F., the gravity to be reached on the regular charge is 
1.204 at 70 deg. F. If cells are but partially filled with plates, 
and the excess electrolyte is not displaced, the limit should be 
three points (0.003 specific gravity) instead of five points (0.005 
specific gravity). 

(b) The voltage across the battery having risen to a point 
which is 0.05 to 0.10 volt per cell below what it was on the pre- 
ceding equalization charge, the charge rate being the same in’ 
both cases; for example, if the maximum voltage per cell attained 
on the equalization charge was 2.62, the regular charge is from 
2.52 to 2.57 volts per cell. 


(c) The cells all gassing moderately. 
324. Electrolyte must not be placed in cells until it has cooled. 
325. A.R.A. Signal Section Form 19 should be used as required for 
recording readings or inspections. 


Operation—Stationary type. 
351. In renewing batteries, following will govern: 

(a) Siphon off electrolyte, which may be used again, into 
thoroughly clean glass receptacles. Remove cells from rack; 
remove elements from cells and throw away wood separators. 
Remove and clean sand trays. Thoroughly clean battery sup- 
ports with an alkaline solution, rinse with water, and paint. Clean 
jars thoroughly and rinse with water, approved for storage bat- 
tery use, being careful that solution and sediment removed is 
buried. Fill trays level with top with clean dry sand. Place 
elements on stand or table; carefully inspect and remove any 
loose or foreign matter. Scrape both sides of lugs at the bolt 
hole to insure good contact when the cells are connected to- 
gether. 

(b) Arrange positive and negative groups in accordance with 
paragraph 58. 

(c) Place jar in the center of sand tray and put sand tray on 
the rack, spacing them uniformly on support so as not to touch 
adjacent trays. 

(d) Thoroughly clean and brighten connecting bolts, applying 
vaseline to brass studs and connect cells, installing wood sepa- 
rators and dowels, removing from packing case or water bath 
only sufficient separators and dowels for equipping a few cells at 
a time. The dowels must always be placed on the separators at 
right angles, i.e., across the grain of the wood. The separators, 
when equipped with dowels, should be inserted from the top, one 
between each two plates of the element. 
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351. Operation—Stationary type.—Continued. 

(e) The wood separators and dowels are shipped wet and must 
be kept so, until installed in the battery. 

(f) Immediately fill cell with electrolyte in accordance with 
paragraph 67. Place the glass hold-downs in position on the sepa- 
rators, across the cell at right angles with the plates and install 
cover plate. Connect charging current and give battery initial 
charge in accordance with paragraphs 151 to 158 inclusive. 

352. When sediment in cells accumulates until it is liable to touch 
or short circuit the plates it should be leveled off with an “L” shaped 
glass or all-wood stick. When sediment has reached a point where 
it has to be removed and when the plates can be easily removed, such 
as in the smaller type of batteries, they should be carefully lifted out, 
after the electrolyte has been siphoned or drawn off, disturbing the 
sediment as little as possible and sediment then removed and jar 
thoroughly rinsed, with water approved for storage battery use. In 
the larger type, the solution should be siphoned off, disturbing sedi- 
ment as little as possible. The sediment may then be removed with 
a glass or all-wood scoop, leaving the plates undisturbed. Plates 
must be exposed to the air only the shortest possible time. 

353. Just before equalization charge inspect all cells for any peculi- 
arities in color or accumulation of moss (spongy lead) on the top of 
negative plates. Remove moss as it tends to short circuit the plates 
by bridging over the separators. Make sure that the separators and 
dowels are in place, and that hanging lugs are not touching adjoining 
lugs. Any cells noted as low on the periodical readings or that do 
not gas freely on the equalization charge should be examined. 


Batteries out of service. 

401. In the event of jar being cracked or broken and there is no jar 
or electrolyte of proper specific gravity available, plates and sepa- 
rators must immediately be placed: in water approved for storage: 
battery use, in a container approved for handling water or electrolyte, 
while out of service. If plates are to remain out of service more 
than 24 hrs., positive plates should be taken out and allowed to dry, 
the negative plates and separators being kept in water. 

402. When restoring to service plates which have been temporarily 
out of service and stored in water, the correct specific gravity of 
electrolyte to use is 10 points (0.010 specific gravity) higher than 
that of balance of cells in battery. 

403. If use of the battery is to be entirely discontinued for a period 
of not longer than nine months, proceed as follows: Give an equaliza- 
tion charge just before idle period and add water to the cells during 
the equalization charge so that gassing will insure thorough mixture, 
raising level of electrolyte %4 in. below top of the jars. After 
equalization charge is completed, remove the fuses to prevent the 
use of battery during the idle period. Though not likely, the level of 
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403. Batteries out of service.—Continued. 

the electrolyte may, due to excessive evaporation during idle period, 
fall below the tcp of the plates. If this should occur, add water to 
keep them covered. If in a place where freezing is apt to occur, stir 
electrolyte after adding water, as thoroughly mixed electrolyte under 
these conditions will not freeze. 


404. If battery is to be entirely out of service for more than nine 
months, proceed as follows: Give equalization charge, siphon off 
electrolyte (which may be used again) into thoroughly cleaned glass 
receptacles and as each cell becomes empty immediately fill it with 
water, approved for storage battery use. When water is in all the 
cells, allow the battery to stand 12 or 15 hrs. Remove and throw 
away wood separators. Next siphon water out of each cell and bat- 
tery can then be allowed to stand indefinitely. If negative plates 
show a tendency to heat, they should be sprinkled with water ap- 
proved for storage battery use. If there is any considerable amount 
of sediment in the cells it should be removed before it dries. 


405. Where restoring cells to service where electrolyte has not been 
withdrawn, add water, if needed, and give equalization charge until 
gravity of electrolyte has ceased to rise over a period of 5 hrs. 

406. If battery has been standing without electrolyte, proceed as 
follows: Equip cells with new separators and fill with either new 
electrolyte of 1.210 specific gravity at 70 deg. F., or if old electrolyte 
has been saved, add enough new of 1.210 specific gravity at 70 deg. F. 
_ to replace loss and charge at least 35 hrs. at normal rate and continue, 
if necessary, until both the specific gravity and voltage have reached 
a maximum, showing no rise over a period of to hrs. and all plates 
are gassing freely. 


Action Recommended. 


Acceptance for submission to letter ballot, superseding subject- 
matter in the Manual. 


SUBJECT-MATTER TO BE SUPERSEDED. 


Instructions for operation of lead type storage batteries, charged 
from primary cells. 

Directions for installation of lead type stationary storage battery. 

Instructions for operation of lead type storage batteries at inter- 
locking plants. 

Instructions for operation of lead type storage batteries in block 
signal service. (Line charging.) 

Directions for installation of lead type portable storage battery. 

Instructions for operation of lead type portable storage batteries. 
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AR.A. Signal Section- Form 18 
EAD ACID TYPE STORAGE BATTERY- INITIAL CHARGE REPORT. 
eee Company: 








Location Cells. Type No. of plates per cell. 
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Trections:- The readings called for on the top section of the sheet areto be taren hourly ‘from the 
start tothe end of the charge, carefully noting any interruption or change in the 
charging rate. 

The individual cell readings are to be tanen after charging for thirty five and forty 
five hours also just before the end of the charge. ie 3" 
The size of this Form Shall be 824 X 134 
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APRA Signal Section-Form 15 
LEAD ACID TYPE STORAGE BATTERY * REPORT. 


Company Yate Battery No 
Type No. of plates per cell. 
Specific Gravity Pie ee 1) 
Readings taren Cas AM. PM. 
olrage -M. PI. 
Tate, . a A.M Pm 
Water was added to replace evaporation Cells inspected during weer. 
Cells given special attention doring veer ( State'attentiongiven) 
Nos. 
Nos. 
Daily Readings 
Pilot Cell (Cetl No. ) Battery Voltage and Current 


Maximum sp. gravity on preceding charge 
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Fleadings. 
Individual cell readings : 
( Charging current while tarring readings at 
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Te 


End of Equalization, 
readings at 15 minute 
intervals 


Pilot cell | Voltage of Battery 


* Weenly recommended. Readings taren by 
The size of this Form shall be 82 X13% 
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INSTRUCTIONS FOR HANDLING INSULATED 
WIRES AND CABLES. 
1924. 
General. 

1. Every effort must be made to prevent kinking wire. Do not at- 
tempt to pull or throw out the kink but instead carefully remove the 
kink by hand. 

2. Twists must not be put in wire as would result if paid out by 
holding coil in the hand and allowing successive turns to fall from 
the coil. 

3. Wire must not be mechanically injured or bruised by stepping 
on, dropping coils or throwing tools and material on it, etc. 

4. Insulation must be kept free from oils, grease, acid or alkalies. 

5. Care must be exercised in the shipping, handling, laying or pull- 
ing in, splicing and housing insulated wires and cables. The insulated 
wall is the prime requisite and most of the factor of safety of any 
electrical installation, depends upon its remaining uninjured. 

6. Wires and cables on reels should be shipped with all lagging 
properly in place. Care should be taken in nailing lagging to the 
reels so as to not puncture the insulating wall. Tacks (not nails) 
must be used in securing tags to such reels. 

7. Wires and cables in coils should be shipped properly bound and 
wrapped with a protective covering of burlap or other suitable wrap- 
ping material. Tags giving a description of contents should be firmly 
attached to the coils, both inside and outside the wrapping. 

8. Wires and cables which do not meet the specification for the 
class of service intended must not be installed unless definitely in- 
structed by the. proper authority. 

9. When wires or cables are received from the Manufacturer or 
storehouse, the reels or coils should be inspected to see if there is 
any indication of injury. If the wires or cables show any signs of 
injury they must not be used without removing damaged portion or 
taking the matter up with the proper authority and making report of 
their true condition. 

10. When possible, wires and cables should be stored under cover 
and away from excessive heat where they will not become mildewed 
or liable to be damaged by other materials. 


11. Wires and cables must not be removed from the reels until 
ready to pull or lay into the conduit. All nails must be removed from 
the edge of reels. Care must be exercised not to injure wires and 
cables when placing in the housing. 


12. When moving coils or reels, handle them carefully. Be sure 
that reels, without lagging, are rolled on their edges and not along a 
plank that is- sufficiently narrow to allow the ends of the reel to 
straddle it; thus putting the weight on the wires or cables. 
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13. When wire or cable is used from a reel, the reel must be set 
up so it will revolve easily. When wire is used froma coil, a “pay- 
out” reel should be used. A man should tend the reel to prevent 
excessive slack from running out. 


14. So far as possible, prevent dragging wires and cables for any 
distance on rough surfaces. Wires and cables must not be draggéd 
_ through hot cinders. 

15. Never pull too hard on the smaller sizes of insulated wire. An 
elongation of copper occurs at comparatively low points of pull 
which distorts the insulation. If the wire is caught, a heavy pull may 
injure the insulation at the point of interference. 


16. Pull all single conductor wires or cables, that are to go into 
one duct, at one time. For small gauge single conductor wires, it is 
preferable to hitch to the copper conductors and so arrange the hitch 
that the pulling strain will equalize on all the wires involved in such 
apull. The “Basket-Weave” hitch, which grips the outside of a cable, 
is ordinarily the best method when pulling in one multiple cable. 


17. Braided cables or a number of single conductor wires should be 
pulled in by hand in order to avoid straining such conductors in the 
event they become “caught” in the conduit. 


18. Arrange to carry wires and cables on the side walls of pull 
boxes and manholes or protect them in some manner against mechani- 
cal injury when working on other duct line runs. 


19. When making changes in trunking runs with wires or cables 
in service they must be kept together and protected from mechanical 
injury. 

20. When wires or cables are being installed in petroleum as- 
phaltum, the temperature of petroleum asphaltum must be not less 
than 210 deg. F. nor more than 250 deg. F. when poured into trunking. 

21. When insulated wires or cables are used aerially for drops 
from line to relay or terminal boxes, they should be properly sup- 
ported by and fastened to a messenger so that insulation will not 
chafe. They should enter boxes and poles through bushed holes. 


Conduit. 


31. Conduit must be free of dirt, cinders, etc., before starting to 
lay in wires or cables. 

32. Lay wires and cables in conduit loosely without stretching or 
crowding, having a man stationed at each corner of trunking. Wires 
and cables should not be doubled back in conduit. Slack should be 
taken care of in junction boxes or other housings. When petroleum 
asphaltum is used, wires should be laid in petroleum asphaltum as to 
be practically free of contact with walls of trunking. 

33. The insulation must not come in contact with creosoted lumber 
which has not been seasoned after being creosoted. 
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34. Conduit should be so constructed, as far as possible, to prevent 
the entrance of mice. Corners should be so constructed as to leave 
more room than in the straight conduit runs. Nails must not be 
driven through the trunking from the inside of the groove, nor must 
they be driven into the groove from the outside. Conduit should not 
be located where heat is excessive or where soil or other conditions 
tend to destroy insulation. If such conditions are found to exist, 
after the original installation, the location should be changed when 
making renewals. 

35. All wires and cables must be in place and the capping touching 
both sides of the trunking for its full length before driving in the 
first nail. 

36. Duct of all kinds should be properly inspected before being in- 
stalled. Look for blisters and sharp teats on the vitrified clay duct 
and for fins, scale and rusted through spots in metal conduit. 

37. Before installing wires or cables in a duct, pull mandrel of 
proper cross-section through the duct to insure the clearance and 
free interior of duct from obstruction. 


38. Where practicable, frequent cleaning of trunking to remove 
dirt, sand and cinders should be made. While wires are exposed, 
examine carefully to detect injury to insulation by rats, mice or other 
causes. Permit trunking to dry thoroughly (if wet) before replacing 
capping. Any spots where insulation has been punctured or damaged 
should be treated as required in making splices in single wires or 
cables. 


Wire joints. 
51. Do not heat or solder copper wire when under tension. 
52. A blow torch must not be used when soldering wires. 
. 53. Splices must not be pulled into duct. 

54. A good splice consists of a permanent electrical contact for the 
conductor and the proper insulation of the conductor at that point. 
Splices on insulated wire are of two types; viz., single conductor 
wires and multiple conductor cables. Each require special considera- 
tion in order to obtain good results. 

55. Wire joints in single conductor wires must be made in accord- 
ance with A.R.A. Signal Division Specification 11020. 

56. Ring must not be cut around insulation; insulation must be 
penciled, after which it should be made smooth and uniformly 
tapered. There should be ™% in. between the end of twisted joint 
and tapered insulation. 


Terminal eyes. 

61. Care must be exercised in making terminal eyes to avoid any 
unnecessary bending, kinking, ringing or nicking, that wire will not 
be weakened and easily broken, also terminal eyes must be cut out 
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61. Wire joints.—Continued. 
and new ones made whenever wire has been weakened as referred to 
above. 


Cables. 
71. A right hand lay is a clock-wise twist away from the observer. 
72. A left hand lay is a counter-clock-wise twist away from the 
observer. 
73. Prepare multiple cables for splicing as follows: 

(a) Lash cable ends to rigid supports with ends overlapping 
enough so that joints in conductors may be properly 
spaced. 

(b) Remove outer covering of cables the length of the over- 
lap. 

(c) Cables should be spliced straight, starting in the center of 
cable; that is, conductors in the same layer of one sec- 
tion of cable should be joined to the conductors in the 
corresponding layer of an adjoining section. Tracer 
conductors of one section should be spliced to corre- 
sponding tracer conductors in adjoining section. The 
remaining conductors should be spliced in such a man- 
ner that after the cable is completed, conductors will 
occupy the same relative position with respect to the 
tracer throughout the spliced cable. 

(d) Splice and insulate conductors as for single wire. 

(e) When splicing multiple conductor cables the joints in the 
individual conductors must be staggered and uniformly 
distributed over so large a distance as will be necessary 
to prevent the joints of two adjacent conductors from 
being made in the same place. 

(f) After all splices are completed, cover whole joint with 
2 in. cable tape and paint with asphaltum or other insu- 
lating paint. 

(g) The conductors in a splice should be laid up “hawser” 
fashion so that after all joints have been made the con- 
ductors will be neatly and compactly arranged with 
approximately the same length of lay or twist as in an 
undisturbed length of cable. 


74. To guard against damage to the outside layers, by reason of 
excessive strain, short bends must not be made in cables. 


Tagging. 

81. Wire must be properly tagged with tags made of insulating 
material so placed that they cannot interfere with moving parts of 
switch and signal apparatus. 


340 American Railway Association. 
Committee V.—Instructions. [ March, 1924 


Testing. 

91. Tests must be made at ends of wire or by removing tape at 
splices. Under no circumstances must the insulating wall be punc- 
tured by “needle points” or cut into in order to secure a meter 
reading. 

92. In locating trouble or tracing a wire, it is frequently difficult 
to locate a particular wire at various points along the trunking and 
often the wire is pulled placing it under considerable strain as a 
means of indicating the wire in question at some distant point. This 
practice is very bad for the reason that the strain on old wires is 
almost Ioo per cent. on the copper and it is easy to elongate annealed 
copper wire by such method. Any appreciable elongation seriously 
impairs the life of the insulation which is placed in permanent tension 
as a result of such treatment. 


Line wire. 


tor. Line wire must be properly secured to insulator and tied in so 
as not to kink the wire. 


102. In removing insulation from hard drawn copper wire, do not 
cut with knife at a right angle from the wire because a very slight 
nick may cause the wire to break at that point when subjected to 
future strains that are placed upon line wire. 


103. In preparing galvanized iron wire for soldered joints, do not 
scrape off more galvanizing than will be covered by the solder. 


104. Guy wires must be tight and free from contact with line wires. 


Action Recommended. 


Acceptance for submission to letter ballot as approved at the 
November, 1923, Stated Meeting. 


MEASUREMENT OF INSULATION RESISTANCE. 


1924. 
General. 

1. Insulation has two electrical properties: Its resistance to 
the passage of current, and its dielectric strength against break- 
down under static strain. The resistance for a perfectly homogeneous 
insulating material is proportional to the: thickness and inversely 
proportional to the area under test. Thus if we have a sheet of such 
material on each side of which is a metalic conductor in perfect con- 
tact over the whole area, the insulation resistance might be 100 
megohms. If we extend the sheet to ten times the area, the insula- 
tion resistance will be only 10 megohms. From this it will be seen 
that the insulation resistance of a wire or cable should vary inversely 
as the length. If, on the other hand, we double the thickness, the 
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1. General.—Continued. 
insulation resistance will be 200 megohms. For insulated wire, how- 


; : ; : ; D : 
ever, the insulation resistance varies with log 7" Where “D” is the 


outside diameter of insulation “d’” is the diameter of the conductor. 
The dielectric strength for homogeneous material is not affected by 
the area of the insulation, but does increase with increased thickness. 


Ohmic resistance. 


11. In a vast amount of apparatus the resistance of the insulation to 
passage of current is of main importance, the insulation being de- 
signed to keep the current in the right paths, or to prevent leaks. In 
all low voltage apparatus the static strains are so small that they 
need not be considered. In high voltage systems and apparatus the 
Static strains become very important, but not more important than 
resistance to leakage current. In such apparatus the insulation has 
to be planned so as to be safe against failure either way. 


Breakdown. 


21. Many associate the term “breakdown” used in connection with 
the failure of insulation, only with the disruptive breakdown due to 
static stress producing a strain beyond the strength of the insulating 
material. A large majority of failures of insulation are not due to 
this sort of breakdown even if they occur when an “over voltage 
breakdown test” is being made. 


Cause of breakdown. 

31. Leaky insulation is liable to have the defect at some particular 
point, however hard it may be to locate or positively determine it. 
Through this defect a small leakage current flows. By reason of 
electrolytic action, or a local rise of temperature, or both, the resist- 
ance decreases and more current flows. This may go on, accom- 
panied by slight charring, which further decreases the resistance, 
allowing still more current to flow. The effect is cumulative so that 
at last a real burnout may occur, caused by a large flow of current 
through what was at first a very small leak. On an over voltage test, 
an increased leakage current flows as the result of the high voltage, 
and thus in the same way a breakdown may be produced in a few 
seconds, which in normal operation would only have occurred after 
a long time, or perhaps not at all. In fact, if a leak is due to moisture, 
dirt or any other transient condition, or is local in some particular 
part of the apparatus, breakdown need not occur; for a measurement 
of insulation resistance will show that the conditions are not safe for 
the operation of the apparatus—much less for the application of 
over voltage. Under these conditions the source of the trouble should 
be sought, and can, in many instances, be located and easily remedied. 
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Importance of insulation tests. 


41. A measurement of insulation resistance is of more real import- 
ance in field tests than a high voltage test, particularly as it can be 
readily made from time to time during the life of the apparatus. It 
does not take the place of the high voltage test which is to determine 
the dielectric strength but should be made in advance of the test asa 
means of guarding the insulation against failure due to leaks while 
subject to high voltage. It should be repeated after such a test in 
order to make sure that the insulation has not been permanently 
weakened by the application of high voltage. Insulation tests should 
also be made ‘after installation and before the apparatus is put in 
service, and periodically during the life of the apparatus to de- 
termine if it is safe and not liable to sudden breakdown. The im- 
portant thing about any apparatus is that it will stand up under service 
conditions. The user wants to feel confident of its durability. This 
is far more important than that it should have simply endured an 
initial test made to determine ability to withstand dielectric stress at 
that time. 


Effect of temperature. 


51. The temperature coefficient of insulation resistance is negative 
and numerically large. This means that even for a small increase in 
temperature, the insulation resistance decreases greatly, and vice 
versa. With this in mind it is well to make note of at least the ap- 
proximate temperature of any apparatus when tested. 

52. On apparatus found fit to be put in service, insulation tests 
should be made at normal operating temperature; that is, the measure- 
ments should be made immediately after shutdown. For many classes 
of apparatus the temperature will vary with the load which it has 
been carrying, so that the insulation resistance on repeated tests is 
likely to vary on this account. Because of this it is sometimes de- 
sirable to make repeated readings of insulation resistance for com-— 
parison, with the apparatus at room temperature, to better observe 
variations from time to time. 


Surface leakage. 

61. While not a defect of the insulating material, a surface leakage 
path through oil, dirt, metallic dust or moisture from an exposed 
conductor to ground, or between conductors, may lead to a “flash 
over” and serious damage to the apparatus. Wiping off apparatus is 
no guarantee that such paths have been eliminated. Tests of insula- 
tion resistance will, however, reveal their presence. 


Conditions to be met. 

71. In most tests nothing is known of the exact area of thickness of 
the insulation, while it is certain that it is not perfectly homogeneous 
and the conductors may not be in perfect contact with its entire sur- 
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71. Conditions to be met.—Continued. 

face. There may also be surface leakage paths. When, therefore, 
any particular value is noted on making a test, it is impossible to 
know whether it is due to general characteristics or to some local 
defect. If the resistance is too low for safe operation, the cause 
should be sought (it may be due to moisture or even dirt) and 
_ remedied if possible. Often, by separating connections, the location 
of a real leak due to a defect in the insulation can be determined and 
repairs made. If, on the other hand, the insulation resistance is suf- 
ficiently high to permit operation, its value may increase as time 
goes on, particularly if at the beginning the apparatus was not 
thoroughly dry. However, if a leak even of very high resistance, due 
to a local defect in the insulation, is present, there is a possibility 
that it may gradually decrease in resistance until it finally results in 
a breakdown. 

Periodic tests. 

81. Periodic tests of insulation resistance, particularly if plotted 
in a curve, are of great assistance in determining what is taking place. 
If trouble is detected and can be remedied, the chances of failure of 
the insulation are made negligible. If, however, it is not possible to 
apply a remedy, and the trouble increases, the true condition will be 
realized and renewals can be made before a breakdown occurs. There 
is one thing in particular regarding periodic tests which should be 
kept in mind. At whatever intervals tests are regularly made, any 
apparatus which shows a sudden decrease in insulation resistance, or 
a persistent tendency toward lower values, should be checked up at 
short intervals, until results show either that a safe value is being 
maintained, or that the insulation resistance has reached a point 
where replacement is necessary. 

Instrument. 

gi. A direct reading ohmmeter of the moving-coil type with a hand 
driven current generator which will deliver 500 volts should be used. 
It should have a scale of not less than 0 to 40 megohms. 

92. Place the instrument on a firm and level surface, preferably on 
a wood plank or other insulating material. Do not set the instrument 
on any part of an electric motor or generator. It is best to avoid 
close proximity to large masses of iron. 

93. Checking the instrument. 

(a) With connection leads removed, turn the handle at the 
proper speed. The pointer should indicate infinity on 
the scale. (Normal speed for variable pressure in- 
struments will be approximately too r.p.m. of the 
driving handle. For constant pressure instruments the 
speed should be increased until the clutch is felt to 
slip, above which speed the voltage will be constant.) 

(b) Short circuit the “Earth” and “Line” terminals. When 
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93-b. Instrument.—Continued. 
the crank is turned the point should at once indicate 
zero. 

94. Connect the testing leads to the “Earth” and “Line” terminals 
of the instrument. If the leads are twisted together or drag on the 
ground or test terminals are held in the hands, a test must be made to 
see that there is no leak from lead to lead. To do this keep the test 
terminals clear of each other and turn the crank at the proper speed. 
If, while turning, the pointer indicates less than infinity, there is a 
leak which must be removed before proceeding with the test. If 
there is no leak between leads, proceed with the test as described 
under field tests. 

95. If a wire is of sufficient length, particularly if enclosed in a 
lead-sheath, the effect due to electrostatic capacity between con- 
ductor and ground becomes noticeable when using a variable pressure 
instrument. This is also true of generators and motors rated over 
1500 K.V.A. If the value of this electrostatic capacity exceeds ap- 
proximately o.5 microfarad it becomes increasingly difficult to turn 
the generator at sufficiently constant speed to obtain steady readings. 
A charge and discharge effect takes place as the speed varies and 
hence the generator voltage is varied and the ohmmeter reading 
fluctuates accordingly. If the electrostatic capacity exceeds 0.5 
microfarad a constant pressure testing set should be used. 


Field test. 

tor. Connect. testing lead from the “Earth” terminal to a good 
ground, and the lead from “Line” terminal to one end of conductor 
under test, being sure that the other end of the conductor is hanging 
free in the air. Turn the crank at the proper speed. While turning, 
observe the position of the pointer on the scale; it shows the value 
of the resistance under test. The motion of the pointer is dead beat, 
and it will usually be at rest before the observer is ready to read. If 
a number of readings are to be made, and it is found that the indica- 
tions show infinite resistance, occasionally touch the test terminals 
together and thus obtain a zero reading in order to be assured that 
the leads are not disconnected or broken. | 

102. First test to be made at an interlocking plant or signal loca- 
tion is to determine the joint insulation resistance of plant or signal 
to ground, this being necessary in order to detect a cross in making ~ 
the insulation test of each wire. If the wire under test shows same 
reading as plant or signal it is possibly crossed or wrong wire dis- 
connected at far end of circuit. 

103. Test each circuit, first disconnecting at positive and negative 
ends of circuits and at negative side of instrument controlled. If 
positive or negative part of circuit shows an insulation resistance of 
less than one megohm each section of circuit should be tested sepa- 
rately to determine the section with low resistance. It may be pos- 
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103. Field test.—Continued. 

sible that low reading is caused by end of conductor being damp; if 
such is found to be the case, end of conductor should be cut off and 
conductor re-tested. 


104. In testing circuits and apparatus having even small electro- 
static capacity, discharge before and after making the insulation test 
to avoid receiving a shock or damage to apparatus. . 

105. When insulation resistance of less than one megohm is found to 
exist, defect should be repaired or removed as soon as possible and 
another test made. 

106. Test for insulation resistance should be made at least annu- 
ally. 


Graphic record. | 

111. The result of periodical tests of insulation resistance should be 
plotted on A.R.A. Signal Section Form 17. Curves are of great as- 
sistance in determining what is taking place. Accompanying each 
reading of insulation resistance should be notes of temperature, 
atmospheric conditions, etc., as these things may have a bearing on 
the proper interpretation of the curve. 


Action Recommended. 


Acceptance for submission to letter ballot as approved at the No- 
vember, 1923, Stated Meeting. 


11 
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REVISION OF R.S.A. 1378. 


' Title of tracing changed from Scale Ranges for Electrical Instru- 
ments to Scale Ranges for D.C. Volt-Ammeters. 


Action Recommended. 


Acceptance for submission to letter ballot as approved at the No- 
vember, 1923, Stated Meeting. 


[ March, 1924 
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COMMITTEE XI.—CHEMICALS.** 


Personnel. 


I. S. Raymer, Chairman; 
A. B. Himes, Vice-Chairman; 


A. J. Anderson, S. U. Rhymer, 
R. F. Annear, D. S. Rice, 

C. F. Jones, B. H. Richards, 
H. L. Kilian, . E. B. Smith, 

E. W. Kolb, W. S. Storms, 
Hin. Pry; A. H. Yocum. 


Signal Section, A. R. A.: 


The following outline of work has been assigned: 
1. Report on oils and their derivatives as used in signal work. 
2. Prepare specifications for batteries. 


The committee submits ,for consideration at the Annual meeting, 
report on the following subject: ‘ 


1. Specification for motor gasoline. 


Explanatory. 


Specification for motor gasoline had not come before the Signal 
Section until the Stated meeting in New York, November, 1923, when 
a proposed specification was submitted by this committee as informa- 
tion. 


A.R.A. SIGNAL SECTION SPECIFICATION 13824, 
MOTOR GASOLINE.* 


1. Purpose. 
(a) The purpose of this specification is to provide for 
a gasoline as a fuel for motor cars and similar engines. 
-(S.S. r-a.) rg19. 


*This specification is based on the Specification for U. S. Govern- 
ment Motor Gasoline issued by the Committee on Lubricants and 
Liquid Fuels of the Bureau of Mines, Department of the Interior. 

**Tt is suggested that criticisms of this committee’s report be sub- 
mitted in writing to the chairman of the committee at least one week 
prior to the first session of the Annual meeting. | 


350 American Railway Association. 
Committee XI.—Chemicals. [ March, 1924 





2. Material. 
(a) Gasoline shall be free from water and suspended 


matter. 1924. 
(b) Gasoline shall conform to the following require- 
ments: 
1. Color. The color shall not be darker than No. 
16 Saybolt. 1924. 


2. Corrosion test. A clean copper strip shall not 
be discolored when submerged in the gasoline for 
three hours at 122 deg. F. i 1924. 


3. Distillation range: 

(a) When the first drop falls from the end of 
the condenser, the thermometer shall read not 
more than 131 deg. F. 

(b) When 20 per cent. has been recovered in 
the graduated receiver, the thermometer shall 
not read more than 221 deg. F. 

(c) When 50 per cent. has been recovered in 
the receiver, the thermometer shall not read 
more than 284 deg. F. 

(d) When go per cent. has been recovered in 
the receiver, the thermometer shall not read 
more than 392 deg. F. 

(e) The end point shall not be higher than 
437 deg. F. 

(f) At least 95 per cent. shall be recovered as 
distillate in the receiver from the distillation. 

1924. 
4. Sulphur. Sulphur shall not be over ........... 
per cent. 1924. 


3. Inspection. 


(a) Purchaser may inspect the completed product to 
determine that the requirements of this specification have 
been met. (S.S. 6-b.) sIg19. 


(b) If the material has not been accepted at point of 
production and if, upon arrival at destination, it does not 
meet the requirements of this specification, it may be 
rejected, and the Contractor, upon request, shall advise 
the Purchaser what disposition is to be made of the de- 
fective material. The Contractor shall pay all freight. 
charges. (S.S. 6-c.) rgI9. 

(c) If Purchaser is to make inspection at point of pro- 
duction, it shall be so stated. (S.S. 6-d.) 1917. 


Signal Section. 351 


March, 1924] Committee XI.—Chemicals. 


4. 


Tests. 


(a) Tests may be made at point of production, or on 

samples submitted, and may also be made at destination. 
(S.S. 7-a.) Ig19. 

(b) Contractor shall give the Purchaser sufficient 
notice of time when material will be ready for testing. 
(S.S. 7-b.) rg19. 

(c) Contractor shall provide, at point of production, 

apparatus and labor for making the required tests under 
supervision of the Purchaser. (S.S. 7-c.)  IgIg. 


(d) Sample for test shall be taken from the lowest 
point of the container through an opening in the top by 
the use of a thief. 1924. 


(e) Tests shall be made in accordance with the follow- 
ing methods: 
1. Color test.* 

(a) Place the apparatus** at a north window so 
that only direct light from the sky is reflected 
upward through the tubes from the mirror. 
Clean the gasoline tube by running through it 
some of the sample to be tested. Fill the gaso- 
line tube with the sample to be tested and com- 
pare the color of the 20 in. column of liquid with 
that of the standard yellow disk. If it is lighter 
than the standard, report it as +25 Saybolt. If 
it is equal to the standard, report it as 25 Say- 
bolt. If it is darker than the standard, draw off 
2 in. of liquid and compare the color of the 18 
in. column with the standard, again draw off 
liquid in accordance with the following table: 


*Test based on A.S.T.M. Standard Method. (D 156-23 T) 


**See Appendix for description of apparatus. 
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Tests.—Continued. 


As a check draw off the liquid in accordance 
with the table to lighten the color of the column 
one shade after it matches the standard. 

By using two disks and a table furnished by 
the Manufacturer the instrument may be used to 
measure the color of darker gasolines. Keep the 
instrument covered when not in use. 1924. 


- Corrosion test.* 

(a) This method of test shall be used for the 
detection of free sulphur and corrosive sulphur 
compounds in gasoline. 1924. 

(b) A clean strip of mechanically polished 
pure sheet copper about ¥% in. in width and 3 in. 
in length shall be placed in a suitable clean tube 
or sample bottle. Gasoline under test shall be 
added so that the copper strip is completely im- 
mersed. The test tube or sample bottle shall be 
closed with a loosely fitting cork stopper and 
held in a suitable bath at 122 deg. F. At the end 
of 3 hrs. the gasoline-exposed strip shall be re- 
moved and shall be compared with a similar 
strip of freshly polished copper. 1924. 

(c) The presence of sulphur or corrosive sul- 
phur compounds is indicated by the corrosion 
or discoloration of the gasoline-exposed strip 
when compared with the fresh copper strip. 

1924. 
. Distillation.** 

(a) The condenser bath shall be filled with 
cracked ice and enough water added to cover the 
condenser tube. The temperature shall be main- 
tained between 32 deg. and 4o deg. F. 1924. 

(b) The condenser tube shall be swabbed to 
remove any liquid remaining from the previous 
test. A piece of soft cloth attached to a cord or 
copper wire may be used for this purpose. 

1924. 

(c) The bulb of the distillation thermometer 
shall be covered uniformly with a long-fibre ab- 
sorbent cotton weighing not less than 3 nor more 
than 5 mg. A fresh portion of clean cotton shall 
be used for each Gist e rea 1924. 


* A.S.T.M. Method D 130-22 T, Copper Strip. 
**See Appendix for diagram of distillation outfit. 
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4-e-3. Tests.—Continued. 


(d) One hundred cubic centimeters of the 
sample shall be measured in the 1oo c.c. graduated 
cylinder at 55 deg. to 65 deg. F. and transferred 
directly to the Engler flask. None of the liquid 
shall be permitted to flow into the vapor tube. 

1924. 

(e) The thermometer provided with a cork 
shall be fitted tightly into the flask so that it will 
be in the middle of the neck and so that the 
lower end of the capillary tube is on a level with 
the inside of the bottom of the vapor outlet tube 
at its junction with the neck of the flask. 1924. 


(f) The charged flask shall be placed in the 
114 in. opening in the 6 in. x 6 in. asbestos board 
with the vapor outlet tube inserted into the con- 
denser tube. A tight connection may be made 
by means of a cork through which the vapor tube 
passes. The position of the flask shall be so ad- 
justed that the vapor tube extends into the con- 
denser tube not less than 1 in. nor more than 2 in. 

1924. 

(g) The graduated cylinder used in measuring 
the charge shall be placed without drying, at the 
outlet of the condenser tube in such a position 
that the condenser tube shall extend into the 
graduate at least 1 in. but not below the 100 c.c. 
mark. Unless the temperature is between 55 deg. 
and 65 deg. F. the receiving graduate shall be 
immersed up to the roo c.c. mark in a transparent 
bath maintained between these temperatures. 
The top of the graduate shall be covered closely 
during the distillation with a piece of blotting 
paper or its equivalent, cut so as to fit the con- 
denser tube tightly. 1924. 


(h) When everything is in readiness, heat shall 
be applied at a uniform rate, so regulated that 
the first drop of condensate falls from the con- 
denser in not less than 5 nor more than Io 
minutes. When the first drop falls from the end 
of the condenser the reading of the distillation 
thermometer shall be recorded as the initial boil- 
ing point. The receiving cylinder shall then be 
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4-e-3-h. Tests.——Continued. 

moved so that the end of the condenser tube 
shall touch the side of the cylinder. The heat 
shall then be so regulated that the distillation 
will proceed at a uniform rate of not less than 4 
nor more than 5 c.c per minute. The reading of 
the distillation thermometer shall be recorded 
when the level of the distillate reaches each 10 
c.c. mark on the graduate. 1924. 


(i) After the 90 per cent. point has been re- 
corded, the heat may be increased because of the 
presence of the heavy ends which have high boil- 
ing points. However, no further increase of 
heat should be applied after this adjustment. The 
4 to 5 c.c. rate can rarely be maintained from the 
go per cent. point to the end of the distillation, 
but in no case should the period between the 90 
per cent. and the end point be more than 5 
minutes. 1924. 


(j) The heating shall be continued until the 
mercury reaches a maximum and starts to fall 
consistently. The highest temperature observed 
on the distillation thermometer shall be recorded 
as the maximum temperature or end point. Usu- 
ally this point will be reached after the bottom 
of the flask has become dry. 1924. 


(k) The total volume of the distillate collected 
in the receiving graduate shall be recorded as the 
recovery. 1924. 


(1) The cooled residue shall be poured from 
the flask into a small cylinder graduated in o.1 
c.c., measured when cool, and the volume re- 
corded as residue. 1924. 


(m) The difference between 100 c.c. and the 
sum of the recovery and the residue shall be 
recorded as distillation loss. 1924. 


(n) Accuracy. With proper care and attention 
to detail, duplicate results obtained for initial 
boiling point and maximum temperature, respec- 
tively, should not differ by more than 6 deg. F. 

1924. 


356 American Railway Association. 
Committee XI.—Chemicals. [ March, 1924 





4-e-3. Tests.—Continued. 


(0) The barometric pressure shall be observed 
and recorded. (Pressure A.) The average baro- 
metric pressure of the point where the gasoline 
is delivered to the consumer shall be ascertained 
(from records of the United States Weather 
Bureau). (Pressure B.) No correction shall be 
made unless the difference between pressures A 
and B exceeds 1 in. (25 mm.) of mercury, when 
the boiling range of the gasoline shall be cor- 
rected according to the following rule: 


1. If pressure A is greater than pressure 
B, subtract the corrections according to 
Table I. 

2. If pressure A is less than pressure B, 
add the correction according to Table I. 

1924. 
4. Sulphur test.* 
(a) Solutions required: 

1. Hydrochloric acid. Solution containing 
2.275 grams HCL per liter, carefully checked 
for accuracy. 


2. Sodium carbonate. Solution containing 
3.306 grams Na,CO, per liter. Exactly 10.0 
c.c. should be required to neutralize tIo.0 c.c. 
of the hydrochloric acid solution. 


3. Methyl orange. Solution in distilled 
water, containing 0.004 gram methyl orange 
per liter. 1924. 


(b) Pass two strands of new cotton wicking 
about 4.5 in. long through the % in. diameter 
wick-tube** so that they are not twisted but 
parallel in the wick-tube. Trim the wick with 
very sharp scissors. Pour into the clean, dry 
lamp about 20 c.c. of the gasoline to be tested, 
insert the wick, and cork and weigh the assembly 
with an accuracy of o.oor gram. It is advisable 
to make a’ blank determination at the same time 
and under the same conditions by burning 
sulphur-free alcohol in a similar lamp. 1924. 


* A.\S.T.M. Method D.go-21 T. 
*“*See Appendix for diagram of apparatus. 
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Tests.—Continued. 
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Table I. 
Correction for 
each inch (25 mm.) 

To of difference between 
pressured A and B 

Ane °F. 

gI 2.9 

124 3.1 

158 3.2 

190 3.4. 

225 3.6 

239 3.8 

291 4.0 

324 4.1 

358 4.3 

390 4.5 

424 4.7 

457 4.9 

491 5.0 

523 Bee 

558 5.4 

590 5.6 

















(c) Rinse the absorber containing the glass 
beads thoroughly with distilled water and add 
exactly 10.0 c.c. of the standard sodium car- 
bonate solution from an, accurately calibrated 
burette, allowing the burette to drain for three 
minutes before the reading is taken. Rinse the 
chimney and the spray trap with distilled water, 
dry the chimney, and connect both to the ab- 
sorber. Set up the apparatus for the blank de- 
termination in exactly the same manner, using 
exactly 10.0 c.c. of the sodium carbonate solution. 
Apply gentle suction to both absorbers, light both 
the weighted oil lamp and alcohol lamp, and then 
place in position under the chimneys, so that the 
tops of the wick-tubes extend into the chimneys 
not more than 1/16 in. Adjust the wick height 
and the suction so that the flame is steady, free 


358 - American Railway Association. 
Committee XI.—Chemicals. [ March, 1924 





4-e-4-c. Tests.—Continued. 
from smoke, and approximately % in. high. This 
requires that the wick be flush with the top of 
the wick-tube for naphthas and a little higher for 
gasoline. The room must be free from drafts. 
The suction on the blank should be so adjusted 
that air is drawn through both determinations at 
the same rate. Continue burning for about 2 
hrs., or less if the sulphur content of the gaso- 
line is high. During this time the gasoline should 
be consumed at the rate of about 1 gram per hour. 
1924. 
(d) Extinguish the flames and stop the suction 
on both absorbers. Weigh the oil lamp immedi- 
ately and calculate by difference the weight of 
gasoline consumed. Working with the blank 
first, disconnect the spray trap and chimney and 
wash them thoroughly with the methyl orange 
solution, using a wash bottle with a very fine jet 
and collecting the washings in the absorber. The 
amount of solution required for washing should. 
not exceed 35 c.c. Carefully titrate the very 
faintly yellowish solution in the absorber with 
standard HCL added to the suction side of the 
absorber from an accurately calibrated burette. 
During this titration the contents of the absorber 
should be agitated carefully, either by blowing 
through a rubber tube held between the operator’s 
lips and connected at the other end with the chim- 
ney side of the absorber or else by the use of a 
suitable rubber syringe bulb. As the end point 
is approached, draw the liquid back into the chim- 
ney side between each addition of acid and then 
blow it into the suction side, agitating as before. 
As soon as the first permanent pink color appears 
the end point has been reached. Read and record 
the volume of HCL solution used. 1924. 


(e) Rinse the chimney and spray trap used in 
the actual determination into the absorber to 
which they were connected, exactly as prescribed 
for the blank. If the methyl orange solution in 
the absorber has a pink color, too much gasoline 
has been burned and the determination must be 
repeated, burning for a shorter time. Titrate just 
as in the blank, making sure that the absorber is 
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4-e-4-e. Tests.—Continued. 
cold. Read and record the volume of HCL solu- 
tion required. 1924. 


(f) Calculate the sulphur content of the gaso- 
line by substituting the proper values in the fol- 
lowing formula: 

Percentage of sulphur = 
(HCL for blank, c.c.—HCL for sample, c.c.) X 0.1 
qTT grams of gasoline burned. 
If blank is not run, the formula is: 
Percentage of sulphur = 

(Na, CO,, c.c.—HCL, c.c.) X 0.1 


grams of gasoline burned. 





1924. 

(g) These formulas are correct only for the 

standard solutions specified, 1 c.c. of each being 

equivalent to o.oor1 gram of sulphur. The use 

of solutions of other strength, such as N/to, in- 

volves more complicated calculation and is not 
advisable. 1924. 


5. Marking. 

(a) Detail list of containers and their contents shall 
be furnished for each shipment. Where car-load ship- 
ments are made, routing and car identification shall be 
shown. 1924. 

(b) Purchaser’s order, requisition and package number, 
name of Consignor and name and address of Consignee 
shall be plainly marked on outside of each container. 

1924. 

(c) Where car-load shipments are made, each con- 
tainer shall be marked with contents and order number, 
but address may be omitted. 1924. 


6. Packing. 
(a) Material shall be so prepared as to permit con- 
venient handling and to protect against loss or damage 
during shipment. (S.S. 8-a.) 1919. 
(b) Gasoline shall be put in steel drums of approxi- 
mately fifty gallons capacity. 1924. 
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APPENDIX. 
Saybolt chromometer. 


Saybolt chromometer (Fig. 1), consisting of two 
similar glass tubes 20 in. long and about % in. in internal 
diameter. One tube is open at both ends, the other (the 
gasoline tube) is permanently closed at the bottom with 
a colorless glass disk, and is provided with a pet cock on 
one side at the bottom. The tubes are supported in a 
vertical position above a mirror arranged to reflect light 
upward through the tubes. Above the tubes is an eye- 
piece so designed that the field of vision is equally di- 
vided between the two tubes. A standard yellow glass 
disk is placed at the bottom of the open tube. 


Distillation outht. 


Flask. The standard too c.c. Engler flask is shown in 
Fig. 2, the dimensions and allowable tolerance being as 
shown on accompanying table. 

The position of the vapor tube shall be 9 cm. (3.55 in.) 
plus or minus 3 mm. above the surface of the liquid when 
the flask contains its charge of 100 c.c. The tube is-ap- 
proximately in the middle of the neck and set at an angle 
of 75 deg. (tolerance ++ 3 deg.) with the vertical. 
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DAYBOLT UNIVERSAL CHROMOMETER 


Fig. 1 
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Appendix.—Continued. 

Condenser. The condenser (Fig. 3) consists of a 9/16 
in. OD No. 20 Stubbs gauge seamless brass tube 22 in. 
long. It is set at an angle of 75 deg. from the perpen- 
dicular and is surrounded with a cooling bath 15 in. long, 
approximately 4 in. wide by 6 in. high. The lower end of 
the condenser tube is cut off at an acute angle, and curved 
downward for a length of 3 in. and slightly backward so 
as to insure contact with the wall of the graduate at a 
point 1 to 11% in. below the top of the graduate when it is 
in a position to receive the distillate. 


Shield. The shield (Fig. 3) is made of approximately 
No. 22-gauge sheet metal and is 19 in. high, 11 in. long, 
and 8 in wide, with a door on one narrow side, with two 
openings, 1 in. in diameter, equally spaced, in each of the 
two narrow sides, and with a slot cut in one side for the 
vapor tube. The centers of these four openings are 814 
in. below the top of the shield. There are also three % 
in. holes in each of the four sides, with their centers 1 in. 
above the base of the shield. 


Ring support and hard asbestos boards. The ring sup- 
port is of the ordinary laboratory type, 4 in. or larger in 
diameter, and is supported on a stand inside the shield. 
There are two hard asbestos boards, one 6 in. x 6 in. x 4 
in., with a hole 1% in. in diameter in its center, the sides 
of which shall be perpendicular to the surface; the other, 
an asbestos board to fit tightly inside the shield, with an 
opening 4 in. in diameter concentric with the ring support. 
These are arranged as follows: The second asbestos 
board is placed on the ring and the first or smaller asbestos 
board on top, so that it may be moved in accordance with 
the directions for placing the distilling ask. Direct heat 
is applied to the flask only through the 1% in. opening in 
the first asbestos board. 


Gas burner. The burner is so constructed that suf- 
ficient heat can be obtained to distill the product at the 
uniform rate specified below. The flame should never be 
so large that it spreads over a circle with a diameter 
greater than 314 in. on the under surface of the asbestos 
board. A sensitive regulating valve is a necessary ad- 
junct, as it gives complete control of heating. 


Electric heater. The electric heater, which may be used 
in place of the gas burner, shall be capable of bringing 
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over the first drop within the time specified when started 
cold, and of continuing the distillation at the uniform rate. 

' The electric heater shall be fitted with an asbestos board, 
top % in. to % in. thick, having a hole 1% in. in diameter 
in the center. When an electric heater is employed the 
portion of the shield above the asbestos board shall be the 
same as with the gas burner, but the part below may be 
omitted. 
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: DISTILLATION ouTFIT(AS7-M) 


Fig. 3. Distillation outfit (A.S.T.M.) arranged for use of gas burner: 
a, 6 in. x 6 in. x 1% in. asbestos board; b, Bunsen burner; c, 9/16 
in. OD No. 20 Stubbs gauge brass tube; d, ice water bath; e, blot- 
ting paper. 
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Thermometer. A.S.T.M. low-distillation thermometer 
shall conform to the following specifications: ° 


Type: Etched stem glass. 
Total length: 381 mm. 


Stem: Plain front, enameled back, suitable ther- 
mometer tubing; diameter, 6 to 7 mm. 


Bulb: Corning normal, Jena 16 III, or equally suit- 
able thermometric glass; length, 10 to 15 mm., di- 
ameter 5 to 6 mm. | 

Actuating liquid: Mercury. 

Range: 30 deg. F. to 580 deg. F. 

Immersion: Total. 


Distance to 30 deg. F. mark, from bottom of bulb: 
Ioo to I10 mm. 


Distance to 580 deg. F. mark, from top of stem: 30 
to 45 mm. 

Filled: Nitrogen gas. 

Top finish: Glass ring. 

Graduation: All lines, figures, and letters clear cut 
and distinct; scale graduated in 2 deg. F. divisions and 
numbered every 20 deg. F., the first and each succeed- 
ing 10 deg. F. line to be longer than the others. 


Special markings: “A.S.T.M. Low Distillation,” 
serial number, and Manufacturer’s trade-miark etched 
on the stem. 


Accuracy: Error at any point on scale shall not ex- 
ceed one-half smallest scale division. 


Test for permanency of range: After being sub- 
jected to a temperature of 560 deg. F. for 24 hrs. 
the accuracy shall be within the limit specified. 


Points to be tested for certification: 32 deg., 212 
deg., 400 deg., 570 deg. F. 


Graduated receiver. The receiver shall be of the cylin- 
drical type, of uniform diameter, with a pressed or molded 
base and a lipped top. The cylinder shall be graduated to 
contain 100 c.c. and the graduated portion shall be not less 
than 7 in. nor more than 8 in. long; it shall be graduated 
in single cubic centimeters, and each fifth mark shall be 
distinguished by a longer line. It shall be numbered from 
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y SX AAG WAY OB 

Fig. 4. Apparatus for determination of sulphur in oils (A.S.T.M.): 
a, Suction tube; b, top of burner with glass cap in place; c, an- 
nealed top; d, part section of glass burner; e, glass burner. 
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the bottom up at intervals of 10 c.c. The distance from 
the 100 c.c. mark to the rim shall be not less than 1% in. 
nor more than 134 in. The graduations shall not be in 
error by more than 1 c.c. at any point on the scale. 


SULPHUR DETERMINATION APPARATUS 
(LAMP METHOD). 


ABSORBER of chemically resistant glass, about 150 
c.c. capacity, containing glass beads or short pieces of 
glass rod in the suction side as shown. 


CHIMNEY of chemically resistant glass connected 
with the absorber by a rubber stopper. 


SPRAY TRAP of chemically resistant glass connected 
with the absorber by a rubber stopper. 


SMALL LAMP of about 25 c.c. capacity. This lamp 
may conveniently consist of a 25 to 35 c.c. Erlenmeyer 
flask and a cork carrying a short section of glass tubing 
about % in. in inside diameter. The cork must be grooved 
along the sides so that air may enter the flask while the 
gasoline is being consumed. 

Ordinary cotton wicking. 


FILTER PUMP or other means for continuous suction 
and rubber tubing to connect with spray trap. 


Action Recommended. 


Acceptance for submission to letter ballot as approved at the No- 
vember, 1923, Stated Meeting. 


Signal Section. 369 
March, 1924] Committee VI.—Designs. 





COMMITTEE VI.—DESIGNS.* 


Personnel. 
; E. K. Post, Chairman; 
C. F. Stoltz, Vice-Chairman; 
C. A. Christofferson, C. H. Morrison, 
A. R. Fugina, F. P. Patenall, 
C. J. Kelloway, F. W. Pfleging, 
B. H. Mann, M. E. Smith, 
TG evlock, T. S. Stevens. 


Signal Section, A. R. A.: 
The following outline of work has been assigned: 
1. Prepare designs. 
2. Report on electric lamps for signals. 


The committee submits for consideration at the Annual meeting, 
reports on the following subjects: 
1. Revised and new drawings. 
2. Report on electric lamps for signals. 
Revision of specification for one inch wrought iron signal pipe. 
Report on signs, symbols, abbreviations, etc. 
Report on standardization of pipe flanges and fittings. 


REVISED DRAWINGS. 


R.S.A. Symbol Plate No. 4. Symbols for flashing light and wig-wag 
highway crossing signals substituted for symbol of visible highway 
crossing signal. Bell and Buzzer shown A.C. and D.C. 

R.S.A. 1056—Terminal Blocks. Reference 10567 added. Size of 
thread and distance of thread from bolt specified on binding post. 

A.R.A. Sig. Sec. 1085—Pipe Carrier—Details. Changes made in 
dimensions to provide for variations in manufacture. Material for 
Bottom Roller Pin 10852 and Top Roller Pin 10854 changed to open 
hearth steel. 

R.S.A. 1223—Switch Box Connections. Nut 122321 added. Thread 
added to Non-Insulating Ball Stud 12236. Point Lug 122319 added. 
Rods 122311 and 122312 shown galvanized. Reinforcement added to 
Jaw 12237. 

Action Recommended. 

Acceptance for submission to letter ballot as approved at the No- 
vember, 1923, Stated Meeting, superseding subject-matter in the 
Manual. 


*Tt is suggested that criticisms of this committee’s report be sub- 
mitted in writing to the chairman of the committee at least one week 
prior to the first session of the Annual meeting. 


; 
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A.R.A. Sig. Sec. 1461—Switch Lamp Base-Socket. Outside cor- 
ners of socket rounded to one-half inch radius. 


Action Recommended. 


Acceptance for submission to letter ballot as revised, superseding 
subject-matter in the Manual. 


NEW DRAWINGS. | 
A.R.A. Sig. Sec. 1544—Electric Lamps and Adapter. 


Action Recommended. 


Acceptance for submission to letter ballot as approved at the No- 
vember, 1923, Stated Meeting, superseding R.S.A. 13209. 


A.R.A. Sig. Sec. 1545—Mechanical Dwarf Signal—Design “B”’. 

A.R.A. Sig. Sec. 1548—Enameled Steel Signal Blades. (R.S.A. 1065 
to be corrected.) | 

A.R.A. Sig. Sec. 1552—Base for One-Way Wall Machine. 

A.R.A. Sig. Sec. 1556—Bonding Manganese Frogs. 


Action Recommended. 


Acceptance for submission to letter ballot as approved at the No- 
vember, 1923, Stated Meeting. 


ELECTRIC LAMPS FOR SIGNALS. 


The committee submitted a report at the November, 1923, Stated 
Meeting covering the work in connection with the development of 
the Electric Lamps and Adapter, shown on A.R.A. Sig. Sec. 1544. 
Since that time a few reports have been received, indicating that the 
life of these lamps have, in a few cases, been unsatisfactory, but the 
committee has been assured by the Manufacturers that the fault has 
not been with the design and that with these lamps now on a com- 
mercial basis they are in a position to give them the attention neces- 
Sary to produce these lamps so they will be satisfactory. 

Drawing A.R.A. Sig. Sec. 1544 requires the light center of the 
filament to be located within 1/32 in. of the point specified, which 
will insure accurate focusing as far as the electric lamp is concerned. 
In order to obtain the same accuracy with the lamp case the com- 
mittee is preparing a new drawing of an electric lamp case, which 
will provide for accurate placing of the lamp socket in relation to 
the lens. It is the opinion of the committee that the use of this lamp 
case with the lamps proposed as standard will make it possible to 
make lamp renewals on the railroad without the necessity of re- 
focusing. 

Action Recommended. 


Acceptance as information. 
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PLATE NO. 4. R.S.A. SYMBOLS. 


[ 2-}—cePaciry [u] 


RELAY Box JUNCTION Box TERMINAL BOX LIGHTNING ARRESTER 
Box 


CAPACITY RELAY BOX CAPACITY: 


(3>—crarry BATTERY CHUTE CAPACITY: 
> * 


TAKE OR LEAVE BATTERY 


SIDING INDICATOR «CHUTE RELAY BOX AND POST BATTERY CHUTE, RELAY 


Box AND Post COMBINED 


NOTE : Tyre OF INDICATOR 
TO BE GOVERED BY 
Pe if GENERAL NOTE 


SwWiTGH Box LOCATION SWITGH INDICATOR SWITCH INDICATOR 
AND SWITCH Box 


CABLE Post WITH ONE WITH TWO WITH RELAY WITH RELAY WITH RELAY 


ONLY INDIGATOR INDICATORS Box Box AND ONE BOX AND Two 
INDICATOR INDICATORS 


BATTERY SHELTERS : ale © QO 


BeuL BELL 
AG. D.C. 


DIC. AIC. ap G7 DG. Bg EG 
Avviste  Wic-WactASHING — BuzzerBuzzer 
HIGHWAY CROSSING SIGNALS yy dacs 


(FIGURES INDICATE CAPACITY) 


TRACK BATTERY 





372 


American Railway Association. 
Committee VI.—Designs. [ March, 1924 





8 
10564 CONNECTOR 
( COPPER-NO.18 B.& S.GA.) 


NNN 
YUULY 








10566 BINDING POST COMPL. 


10567 " 11 ONLY- Brass(wiouT 
NUTS AND WASHERS) 








CORE FOR 4 BOLTS 
10561 PORCELAIN BASE 
( REVERSIBLE ) 


10562 CONNECTOR 
(COPPER - NO.I8 B.& S.GA.) 








=e. 


1 
“2 





panes 


FILL WITH COMPOUND 
10563 ASSEMBLY 10565 ASSEMBLY 


| 2 4 


the ere Bie oo ea NOTE: WHEN ORDERING APPARATUS 
SCALE OF INGHES OR PARTS SHOWN ON THIS PLAN 
GIVE NUMBER AND NAME APPEAR- 
ING IN LARGE Type. 


alle BLOCKS 
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ee teats eS ese TOP. ROLLER 
SGALE AND ALL DIMENSIONS ARE GIVEN IN INGHES (GAST_IRON ) 


i) 
10851 BOTTOM ROLLER fees i a 
(CAST IRON ) = 4 

















\ 
32 








16 
10852 BOTTOM ROLLER PIN 
(0. H. STEEL ) 





NOTE: WHEN ORDERING 
APPARATUS OR PARTS SHOWN 
ON THIS PLAN GIVE NUMBER 
AND NAME APPEARING IN 
LARGE Tyre. 


























PIPE CARRIER — DETAILS 


( FOR ASSEMBLY SEE NO. 1084 ) 
sea nga SPOTL] WON, 92 | LOSS | 
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122310 << a 66 COMPL> 





| 13 COTTER 


122318 POINT LUG COMPL.A-14 4° 4 


(22320 6 own AaBe : 122317 POINT LUG a- a 
ee ee eee) 
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SCALE 
balalelalalelalala lal 


a ee ee SS 
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" " A=185 
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{aie 





ie lalelelalalalalall 
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Malslalatalalalalalall 
WWUUUUUUUUUT 


E ap est nas 
: 895 
08" U6 oo 2 NOTE: WHEN ORDERING APPARATUS 0R 
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SWITCH BOX GONNECTIONS 
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SCALE AND ALL DIMENSIONS ARE GIVEN IN INCHES 


NOTE: WHEN ORDERING APPARATUS OR PARTS 
SHOWN ON THIS PLAN GIVE NUMBER AND 
NAME APPEARING IN LARGE TYPE. 
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TO TAKE STAFF TIP NO.14591 


14611 BASE-SOCKET 
( MALLEABLE IRON ) 


SWITCH LAMP BASE-SOCKET 


(FOR CYLINDRICAL TYPE SWITGH LAMP 1460 ) SIG. SEC. 
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| BE AT RIGHT 
ANGLE TO PIN 
(TOLERANCE 20° 


-240 MIN. 
259 MAX. 


.600" 


IS44i 


3.5VOLT, .3AMP 
C-2 FILAMENT, S-11 BULB 


C2777 LLL LLL LA 


BRAIDED COPPER WIRE 
32 STRANDS NO.35 


15443-ADAPTER 
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SIDE VIEW 
OF FILAMENT 


15442 


8,10,12 & 13.5 VOLT, .25 AMP. 
C-3 FILAMENT, S-Ii BULB 


NOTE: 

ALLOWABLE TOLERANCE FOR LIGHT 
CENTER AND AXIAL ALIGNMENT OF yi 
FILAMENT SHALL BE PLUS OR MINUS 35- 


SCALE OF INCHES 


NOTE: wuen orverinc APPAR- 
ATUS OR PARTS SHOWN ON THIS 
PLAN GIVE NUMBER AND NAME 
APPEARING INLARGE TYPE. 


3 ELECTRIC LAMPS AND ADAPTER 
Ae eS BE a ES ee Ea a 
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W 3! 
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Gans Sha 
IS451-SIGNAL COMPLETE WITHOUT LAMP 4X 
ROUNDELS AND BLADE 9 


6 12 } 
SCALE OF INCHES 
NOTE: WHEN ORDERING APPARATUS OR 
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INTERTRACK 


INTERSECTION OF 
CLEARANCE LINES 


BASE OF RAIL 
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15481- BLADE. Red WITH WHITE STRIPE. 
1S482- 1 . YELLOW WITH BLACK STRIPE 












eye 6" 
















15483 -BLADE. Reo WITH WHITE STRIPE. 
1S8484- " YELLOW WITH BLACK STRIPE. 


0 3 6 9 12 


SCALE OF INCHES 











a ray ee 


my " 
CENTERS FOR(480LT) HOLES 










NOTE: Wuen ordering 
APPARATUS OR PARTS SHOWN 
ON THIS PLAN GIVE 
NUMBER AND NAME APPEAR 
ING IN LARGE tyre. 
























1S485-BLADE Rep witH WHITE STRIPE. 
IS486- 1 YELLOW WITH BLACK STRIPE. 








|, BLADES SHALL BE MADE OF OPEN HEARTH ENAMELING 
STEEL AND ENAMELED WITH NOT LESS THAN THREE (3) 
GOATS OF VITREOUS ENAMEL. 

2. COLOR BACK OF ALL BLADES BLACK. 

* 3. UNLESS OTHERWISE SPECIFIED, BLADES SHALL BE 
FURNISHED WITH FASTENINGS TOFIT ARA. 
STANDARD SEMAPHORE. SPECTACLE . 











WIND PRESSURE TEST: 
HH ATTAGH THE BLADE TO A.RA STANDARD 
SEMAPHORE SPEGTACLE; WITH. SURFACES OF BLADE, 
10 20 30 ue oeecn 60 70 80 390 F)RST THE FRONT AND THEN THE BACK, PARALLEL TO 
AND TOWARDS THE FLOOR. APPLY ALOAD OF 6OLBS. 
AT THE GEOMETRIC GENTER OF THAT PORTION OF 


TORQUE IN FT POUNDS 










CURVES "A’ AND''B" FOR BLADE , SPECTACLE THE BLADE EXTENDING BEYOND THE FASTENINGS. 
AND ROUNDELS, 0 -90. DURING EITHER OF THE ABOVE TESTS, THE BLADE 
CURVE ©" FOR SPECTACLE AND ROUNDELS SHALL NOT TAKE A PERMANENT SET. 






(WITHOUT BLADE AND FASTENINGS) 0°-90° 


ENAMELED STEEL SIGNAL BLADES 
Cd EE el Ta 











ARA 


SIG, SEC, 


1548 






Signal Section. 379: 
March, 1924] Committee VI.—Designs. 








3 x24 corter 
| 
sae ; 


1SS2i- PIN (r.steet) 


1SS22 - BASE (cast iron) 
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A.R.A. SIGNAL SECTION SPECIFICATION 12322. 
ONE INCH WROUGHT IRON SIGNAL PIPE. 


’ Present. 
1. Pipe. 

(a) Pipe (R.S.A. 1013) must 
be genuine wrought iron made 
from puddling pig iron; no scrap 
will be permitted except the crop 
ends of wrought pipe. Pipe must 
be straight, tough, fibrous and 
uniform in quality throughout, 
free from cinder pockets, blisters, 
burns, and other injurious flaws. 
Pipe must be hot galvanized in- 
side and outside, unwiped. 

IQII. 

(b) The tensile strength, limit 
of elasticity and ductility, and 
weld, shall be determined from 
a test piece cut from finished 
pipe. EOL. 

(c) Pipe shall have a tensile 
strength of not less than 40,000 
lbs. nor more than 48,000 lbs. per 
sq. in., an elastic limit of not 
less than 22,000 lbs. nor more 
than 30,000 lbs. per sq. in. and an 
elongation of not less than 12 
per cent. in a measured length of 
8 in. Pipe must stand r1ooo lbs. 
per sq. in. hydraulic pressure. 

IQII. 


(d) When so required by the 
Purchaser, the following test 
shall be made: 

1. From each tooo ft. of fin- 
ished pipe, a piece 6 ft. long shall 
be cut from a length selected at 
random and subjected to test as 
follows: 


PRES. A..1015. 


Proposed. 
1. Pipe.* 
(a) The iron shall be made 
from muck bars, made from all . 
pig puddled iron, free from any 
admixture of iron scrap or steel. 
This term applies to foreign or 
bought scrap and does not in- 
clude local mill products, free 
from foreign or bought scrap. 


1924. 


(b) No change. 


(c) The material shall con- 
form.to the following minimum 
requirements as to tensile prop- 
erties. Tensile strength lb. per 
Sq. in. 40,000. Yield point lb. 
per sq. in. 24,000. Elongation in 
8 in. per cent. 12. The yield 
point shall be determined by the 
drop of the beam of the testing 
machine. The speed of the 
crosshead of the machine shall 
not exceed 34 in. per minute. 

: 1924. 

(d) When required by the 
Purchaser, the following tests 
shall be made: 

1. No change. 
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1-d. Pipe.—Continued. 
Present. 

2. One man cut by hand, with 
standard stock and die, 11% in. of 
thread; 

3. Punch two % in. holes on 
welder seam, 2 in. and 4 in. from 
threaded end, without use of 
plug or filled piece; 

4. Twist piece through angle 
of 180 deg. by clamping one end 
and turning the other end. After 
tests, if 20 per cent. of the pieces 
show split or fracture at weld, 
the lot will be rejected. tIg11. 


Proposed. 
2. No change. 
3. No change. 
4. No change. 


5. A sufficient length of pipe 
shall withstand being bent cold 
through go deg. around a cylin- 
drical mandrel, the diameter of 
which is 15 times the nominal di- 
ameter of the pipe; without de- 
veloping cracks at any portion 
and without opening the weld. 

1924. 


Action Recommended. . 
Acceptance for submission to letter ballot as approved at the No- 
vember, 1923, Stated Meeting, superseding subject-matter in the 


Manual. 


COOPERATIVE REPORTS. 
AMERICAN ENGINEERING STANDARDS COMMITTEE. 
SIGNS, SYMBOLS, ABBREVIATIONS, ETC. 


E. K. Post, Conferee. 
M. E. Smith, Alternate. 


Signal Section conferees cooperating with the American Engineer- 
ing Standards Committee on the above subjects have not been called 


upon to assist in this work. 


Action Recommended. 


Acceptance as information. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
STANDARDIZATION OF PIPE FLANGES AND FITTINGS. 


Signal Section representatives working jointly with Mechanical 


Division Committee: 


C. F. Stoltz, Conferee. 
A. R. Fugina, Alternate. . 


These conferees cooperating with the American Society of Me- 
chanical Engineers on the above subject have not been called upon to 


assist in this work. 


Action Recommended. 


Acceptance as information. 
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COMMITTEE VII.—CONTRACTS AND VALUATION.* 


Personnel. 
G. E. Beck, Chairman; 
E. T. Ambach, Vice-Chairman; 


R. B. Arnold, G. W. Kydd, 

jJ. M. Carley, H. C. Lorenzen, 

P. M. Gault, J. W. MacCormack, 
C. Homewood, W. F. Seemuth, 
W. A. Hough, Leroy Wyant. 


Signal Section, A. R. A.: 

The following outline of work has been assigned: 

1. Make recommendations as to the method of application of 
recommended unit values at joint plants. 

2. Recommend basis of division for unification of maintenance 
and responsibility at joint plants. 

3. Prepare standard form of agreement to accompany unit table 
and form for use at joint interlocking plants. 

4. Prepare forms and tables for valuation records. 

5. Make a study of multiples to be applied to the average 1g10- 
IQI4 prices. 
' 6. Prepare instructions to accompany valuation field forms. 

The committee submits for consideration at the Annual meeting, 
reports on the following subjects: 

Revision of table of interlocking units and values. 

Revision of form of invitation to bidders on block signal and inter- 
locking work. 

Material percentages. 

Interlocking agreement. 


TABLE OF INTERLOCKING UNITS AND VALUES. 


Present Proposed 
Mechanically Mechanically Power 
Unit Unit Operated Unit Unit Operated Operated 
No. Units No. Units Units 
7 ea. I 7 ea. I I 


Action Recommended. 


Acceptance for submission to letter ballot as approved at the No- 
vember, 1923, Stated Meeting, superseding subject-matter in the 
Manual. 


*It is suggested that criticisms of this committee’s report be sub- 
_ mitted in writing to the chairman of the committee at least one week 
prior to the first session of the Annual meeting. 
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Third paragraph of INVITATION TO BIDDERS on Block Sig-.: 


nal and Interlocking work. 


As approved at March, 1923, 
Annual Meeting and by 
letter ballot. 

The proposals must meet the 
requirements of the _ specifica- 
tion; however, if a bidder wishes 
to vary from the specification or 
drawings, analternative proposal 
may be submitted. Full informa- 
tion must be furnished with 
alternative proposal to show 
wherein the requirements of 
these specifications are varied 
from. IgI9Q. 


Proposed revision. 

The tender shall be for ap- 
paratus meeting the require- 
ments of the specification. If 
the Contractor wishes to vary 
from the specification, a tender 
may be submitted covering the 
apparatus he desires to furnish. 
This tender shall be accompanied 
by full information showing 
wherein the requirements of the 
specification are varied from. 


1924. 


Action Recommended. 


Acceptance for submission to letter ballot, superseding subject- 


matter in the Manual. 


MATERIAL PERCENTAGES. 


Electromechanical interlocking. 


To obtain the material percentage value of material groups, 
twenty-three plants were studied, using material costs as of 1910- 


IQI4. 
Group 


Machine 
Mechanical Connections 
Pipe 
Pipe Carriers 


Concrete 
Switch Layouts 
Signals 


Relays. Indicators, :etc.. ee 
Battery and Shelters............. 


Lumber 


@ © 6 ee. se 8 6° Wwe) he we le tee 85) whe Ne oe (66.16) oo sl en eee es ee 


o Te BC le Tele Gf 8) 6) 4.50 ogee, tage Wee Sel © 
2 9 0 @ 8 8 © 0 8 ee Oe 8 SACs oc 6 et 8 ee ee 6 


Phe Che Cece Ce et 


0 bn Obie fee 6. 678 “el @ ei elay Oy (6 16:18 


Pipe Carrier Foundations......... 


© 6 © © 6s @Me sce (es @ 
6 (61-8) pi ‘9 te eels) os. S 
6 ©) © 0) ee oe wis! @ & 6 ele esa 2 ee 6 Ke Oe) se ene oe) eveuie © je um 
et Cy wi fore) a. lems, us oe? De! we) fe, ee 6) ® el 0 le 0 “8.8. 16 V0 
@)(e) <a (¢) 0) 6, © erie te ol, es eo (nl Jane eo) 68 eh eee ee) 6 "ae oan 6 silat a) ie seals lel fe. 
ols “ails @ Jee mae aielLs) ae 
Gece Beles) eL eoer es sae 
SP Oy 8 le 9, 8 le, 6) .2 0 UEw 8 ey 6 Te Le ae OB 8S) Ue ee se le) ewe, ee aaeee 
w (eee eo, (6re) (eee ee): 6) @ 0 (0) ees (@ -8 le) eels) oe 
a) @\ se" 8 es) oy Ge te ote be 6 Fe ere 


© at ee ee © 0° neh one 


©, 8 O eS" 6 Ne Ber ae “8 a Ve) eer ema ot a we Te: Tel bce) em Fa, Owl ere 


Average Per Cent. of 
Total Plant 


20.59 
g770 
4.32 
2.48 
2.18 
2.05 
4.78 

20.28 
8.25 
3-65 
2.49 

17.61 
7.62 





I00.00 


Signal Section. 385 
March, 1924] Com. VII.—Contracts and Valuation. 





Straight mechanical interlocking. 


To obtain the material percentage value of material groups, forty- 
five plants were studied, using material costs as of 1910-1914. 





Group Average Per Cent. of 
Total Plant 

EL I lS 18.51 
et. VAVGT £2.13 
Pipe and Wire Carriers and Stakes............ 8.10 
Cranks, Compensators, Shafts, Bearings, etc.... 15.33 
Pepesearrier Foundations ...........5..6.60. 5.10 
NE os oe a gen os Sn tek «eo foie sd we acn ce ee 
era oe ae 1.70 
SO: 3 2S Re ee 18.26 
MRE UOULCS ooo s sashes craic eg ede ic was sce cess WEES. 1A 
NE EDI el eae), oho 6 nck en 4 4'0 vo a pe vie 2.61 

AEM TCSP Ce, PEC tis TAR lds ie\E0ige oe 80's 100.00 


Electric interlocking. 


To obtain the material percentage value of material groups, thirty- 
eight plants were studied, using material costs as of 1910-1914. 





Group Average Per Cent. of 
Total Plant 

Re ROR ty ee a he eae snag ec ope es 19.2 
lectricesrower Appliances .......-.....0.-00e0- 2.8 
A sv hig tee bee che cs eae ee 4.2 
ij) LESUEEE SETI) gee ee rr 6 
SL IS ae er <1 ae a oe 15.0 
pwitcumand, Derail Layouts... 0.52... cee 23.0 
Pee CICLICACOLS: (CCC. 7) 6. mc sc des ee ca eee ls ees 6.2 
MEMO MUCADIES 0s fob kpc erode seed esnaees 21.8 
SEM gn gs hid sas Oe he deus ceeds 1.0 
Mecdcmioxessand Trunking: 2.0.4... 6 clgeee estes 4.0 
a SECS) aR A oe 2.2 

SE MONO Ave iwc. es & b alae. 4 ala wekbane be 100.0 


Electropneumatic interlocking. 


To obtain the material percentage value of material groups, fifteen 
plants were studied, using material costs as of 1910-1914. 
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Group Average Per Cent. of 
Total Plant 

Machine: 02... oc SS BSS ae een ee 14.3 
Electric ‘Power Apparatus?>.2.. 712+. 5 0) eee 3.1 
Battery...) iN ch ee eae es ree ee 1.5 
Tron Boxes > 5i:: mit Sale Se a eee ee 70 
Sigtials )-.....<::a5 Valies mia alae pee eee ee 120 
switch and DerailvLayoutsie ee ee 17.8 
Relays,’ Indicators ;ete; ee ee eee 6.9 
Air. Pipe and Hittings 4. ae ie 5.8 
Wires and Cables: s/2.0i5 sear ts 2 eee ee 24.7 
Concrete *.:0)¢ 512 Sree ee eee 3.8 
Wood. Boxes .andsTrunkingay 4.) ee 3.0 
Miscellaneous \ 3.8433: 3 eee at eee 5.2 

Total: va hee: te eeeeee ce eines eee 100.0 


Automatic signals d.c. 


To obtain the material percentage value of material groups signals 
on seven large systems were studied, using material costs as of 19I0- 


1914. 





Group Average Per Cent. of 
Total System 

Signals 2500900. foe ae ee ee 33.09 
Battery’ -..: 4 4 itaet-cigeeee ieee Gee aay eee 5.74 
melayS 30k a.08 a eS 8 Te I ABI Ah 8.52 
Concrete. Wells su. ai. k) (ches. eee eee 3.67 
Battery Chutes and Steel Wells............... ee 2:DG 
Wood. Relay Shelter24.02: | a.k.a ee eee 0.78 
Iron’ Relay «Shelter, 22.42.25. 76400 eee ee 1.34 
Conduit: oh ee eo Sn a er ee 2.65 
Bonding oo. .o le Aiea eke ae ee eee a a ee 2.40 
Witesand: Cablesntgth. eee ee oe 27.90 
Concrete (Materialia: 5: ee ee ee ee 1.40 
Switch: Boxés 3 St eee eee ee 1.85 
Indicators .9.% yi pet eae Soe Pee ere teres 1.12 
Crossarms, Pins and=Insulators/..0.0.. 3). 2.96 
Battery. Charging Switches: 200. se ee on 0.39 
Miscellaneous: 62% sco en ee ee 3.50 

Potala i. 22 etce ekonomi ieee 100.00 


Automatic signals a.c. on steam lines. 
To obtain the material percentage value of material groups, signals 
on three large systems were studied, using material costs as of 19I0- 


IQI4. 
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Group Average Per Cent. of 
Total System 

Se SEDER PAN ois io iy’ ssa) a dian ele ee co 20.50 
UII A Ries Og is Leia Bi oie a di dcaie ose e Sa ein was 6.81 
itonscnases and Shelters....¢..0.0.01) 0.0.8 i..00. 1.95 
Transformers and Oil Switches............... 4.40 
ReimeamanGrCADIES Ole. eee ce ce cee ween s aot 
Serer ty ke i AN, 8.64 
EME Ser oer ey rye i tra 4.14 
Sauna eon ES i vie fn ene oo 2.10 
Pmeretemiiaterials: (y oe%. i. So oa e Sc Os et 0.78 
TM OLIS gph ak dee ite ME oh nced lee Ce 0.25 
EMRE ON Ct a Wee eles cles vob ak ob 0.81 
MRPUMEEIMIDMATLOS(CTS a5. eee we kan ee ce cele 0.67 
RINE ENT Mee orteigih wre a vids 6 bw cecets 0.92 
Prossarmis eins and. Insulators... ............. 4.22 
UPN CATS ee ee alas gic cele e la s 1.67 
ee a oP ee ieee aac heen oly whee od 3.83 
RPE SE MEINTI OR 6. PFT) Oeil se et oxi. © Fa is Gin. ooo os 5.12 

ree NE ant ei Spend t, Pees as oT age ae ee 100.00 


Automatic signals a.c. on electric lines. 
To obtain the material percentage value of material groups, signals 
on one large system were studied, using material costs as of Ig1o0- 


IQI4. 





Group Average Per Cent. of 
Total System 

PREC IPTR SS IOTIALS ci hice luwalk cis by Sine pine cs 19.75 
ne ee ear es Seth o eintguch ag’ cine tua, are ae 20's 21.67 
Iron Relay Boxes and Cable Posts............ 0.39 
fransrormers arid Oil Switches...........2..: 7.20 
SMSC TALES. leg eh cc hele Gels se as de ye 29.40 
RerrCPeRAUNG IUINDE? 6) feos ek ek ee eit ane wes 0.44 
DPEEELOMIVIACETIAIS Wes haces vec cc ee wee a8 1.16 
eptceemiiipedance: BOnds.......:....... eens. 8.75 
Switch Boxes and Controllers................ 0.85 
Arresters, Fuses and-Ground Rods............ 2.32 
PERC eR CRTE MRI SE Ae ee ag wc win Sake Mw 0.72 
Seossatins. =Pins and Insulators... 0... ...2+«-% 3.58 
MRR EIIC US Mts LEN cai. !<5 4.259. Lilie by wie meats 3.77 

PONE TED Ce oc. cour od +s aie e BEE Wi oon iitage BAM 100.00 


Action Recommended. 
Acceptance as information. 
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INTERLOCKING AGREEMENT.* 


SF tek. Ce eae Ce Interlocking. 

THIS AGREEMENT, made this ............ day of «sve 
ASL T0900 se , by and between the .. Sacha Railroad Company, 
hereinafter called the ............ Company, party of the first part, 
and thease ote Railroad Company, hereinafter called the 
Wee Boe Company, party of the second part, WITNESSETH 
THAT ; 

WHEREAS; The failroaG-ot the. 2 Company crosses 
Ene railroad of 4hé'Ssaidv. a Company, at grade, at .... 1.0.05. 


WHEREAS, It is desired to construct a first-class interlocking 
plant in accordance with Exhibit “A” and Exhibit “B”, attached 
hereto, at said crossing so that the trains of either Company may 
cross said crossing without being brought to a stop, when permitted 
by proceed signals to do so. 


NOW, THEREFORE, In order to provide for the construction, 
maintenance, operation and ownership of said interlocking at said 
crossing and for such alterations as may from time to time be made, 
it is hereby agreed between said companies as follows: 


1. The cost of construction of the Interlocking plant shall be 
divided on a unit basis as apportioned on plan, ............ , marked 
Exhibit “B”, hereto attached and made a part hereof. 

2. The cost of maintenance of the Interlocking plant shall be di- 
vided on a unit basis as apportioned on plan, ............ , marked 
Exhibit “B”, hereto attached and made a part hereof. 

3. The cost of operation of the Interlocking plant shall be divided 
on a unit basis as apportioned on plan, ............ , marked Exhibit 
“B”, hereto attached and made a part hereof. 

4. The division of ownership in the Interlocking plant shall be 
as defined and apportioned on plan, .............. , marked Exhibit 
“B”, hereto attached and made a part hereof. 

5. It is expressly understood and agreed that said exhibits shall 
be superseded by similar exhibits, to be signed by the parties hereto 
and attached to and made a part of this agreement without abrogating 


*The committee presents, for discussion, a typical two-party agree- 
ment, covering an interlocking plant which is to be constructed at a 
crossing, which is already in use, but is not protected by Interlock- 
ing. The Unit basis is used for division of expenses as covered in 
“Form for Recording Unit Values at Interlocking Plants”. 

This is to be considered as a guide in drawing an agreement for a 
new plant. . 


bee 
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5.—Continued. 


or otherwise modifying the same, as changes are made in the units 
of the parties hereto. 


6. The crossing frogs indicated on Exhibit “A” by the letter “A” 
shall be installed and maintained by and at the sole cost and expense 
he etsy. Ot eee Company, in a manner and condition satisfactory 
to the Chief Engineer of the ............ Company. 


7. The electrical apparatus on each party’s tracks shall at all times 
be owned by the party on whose tracks installed, and shall be main- 
tained by the owning company unless otherwise provided in Exhibit 
SAS tei 


8. Either party shall have the right to use any or all of the spare 
Spaces in the interlocking machine, it being understood and agreed 
that if either party uses more than its share of spare spaces, such 
party shall, upon demand of the other party, furnish and install at its 
sole cost and expense, a number of additional spare spaces equal to 
such excess. 


9. Each party hereto shall, at its sole cost and expense, provide 
adequate drainage for its track or tracks and furnish, install, main- 
tain, renew, retire, and keep in repair the derails, switch points, 
Switch and derail ties, insulated joints, and other material forming a 
part of its track or tracks within the limits of the interlocking plant, 
and also pay the entire cost of all alterations or other expense in 
connection with the interlocking plant, resulting from the work of 
surfacing, aligning, ballasting, renewing, or changing its rail or other 
track appliances, or from changes in its grade. 


to. Each party hereto shall keep its derails and switches within 
the interlocking limits free from snow, ice and other obstructions, 
and if either party shall fail to do so, the other party may, if neces- 
sary for the operation of the interlocking plant, remove such snow, 
ice or obstruction, and the party at fault shall pay the cost of such 
removal at the same time and in the same manner as other claims are 
paid hereunder. 


11. The installation, maintenance, inspection, repair, renewal, 
Operation and care of the interlocking plant shall be under the sole 
elarge and control of the ............ Company, and it shall employ 
competent persons to install, maintain, inspect, repair, operdte and 
care for the same; and the persons so employed for the installation, 
maintenance, inspection, repair, renewal, operation and care of the 
plant shall be considered, while so engaged, joint employes of the 
parties hereto, and shall be discharged for sufficient reason upon re- 
quest in writing from the managing officer of the ............ Com- 


pany. 
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12. The cost of maintenance, operation, inspection, repair, retire- 
ment, and care of the said interlocking plant, and such other expense 
in connection with the same as in railway accounting practice is 
classified under operating expenses, and which is not otherwise pro- 
vided for in this agreement, shall at all times be borne and paid for 
by the parties hereto in the proportions set forth in Exhibit “B”, 
effective at the time said costs and expenses are incurred. 


73a] Dewy tele eee Company shall make all future alterations in, 
enlargements of, and improvements to the said interlocking plant, 
that may be required on account of any changes made in any existing 
track or tracks, or that may be made to protect any future track or 
tracks, or connections that either party hereto shall construct, or 
that may be required by reason of any change made in the standard 
appliances of either party hereto; and the cost of such changes, 
alterations, enlargements and improvements shall be paid for by the 
party for whose benefit the same shall be-made. In the event that 
additional track's or switches are constructéd within the limits of the 
said interlocking plant, the same shall be properly interlocked in 
accordance with approved practice. ; 


14. The proportion of all costs and expense to be borne by the 
Ne 2 andar, Company for work done, services rendered or materials 
furnished .by*the . sa eee Company hereunder shall be paid by 
chege. eau eee Company within thirty days from the rendition of 


15. The). of sae Company shall have the right to inspect the 
interlocking plant, and all the appurtenances thereof, and if the 
Se ae Company shall at any time fail to do anything necessary 
to be done to maintain, repair, operate or care for the plant, as herein — 
provided, the 3s... ens Company may do whatever may be neces- 
sary to be done to so maintain, repair, operate or care for the same; 
BUG stie si fees Company shall, on demand, pay to the ....... ee 
Company its proportion of the cost thereof, and if the ............ 
Company shall fail to pay to the ............ Company at such time 
and remain in default thereof for a period of sixty days the......... 
Company shall continue to maintain and operate said interlocking 
plant without providing the ............ Company while in default 
with the benefit of the working thereof, and the trains of the ........ 
Company, while it is in default, shall be compelled to stop before 
reaching said crossing and proceed to cross thereafter only upon 
hand signal. . 


TOM T Ue ch. oa eee Company shall at any time fail to pay its 
proportion of the cost of maintenance, operation, repair and care of 
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16.—Continued. 


the said interlocking plant when due and remain in default thereof 
for a period of sixty days thereafter, the ............ Company may 
maintain and operate said interlocking plant without providing the 
i Nee =)» Company, while in default, with the benefit of the work- 
ing thereof; and the trains of the ........ .... Company while it is 
in default, shall be compelled to stop before reaching said crossing 
and proceed to cross thereafter, only upon hand signals. 


17. In case either of the companies shall be in default and deprived 
of the benefit of the working of said interlocking plant as aforesaid, 
it shall nevertheless continue to be liable for its proportion of the 
cost of maintenance and operation of said plant. 


18. In the use of the crossing, passenger trains shall have pre- 
cedence over freight trains, engines without cars being regarded as 
freight trains, 


1g. All liability for loss of or damage to the property of, or injury 
to or death of any person or persons whomsoever (including the inter- 
locking plant, its works or appliances, and the joint employes), oc- 
casioned by or arising in any manner, whether negligent or otherwise, 
from the construction, maintenance, operation, repair, renewal, or 
removal of the said interlocking plant, or the works or appliances in 
connection therewith, shall be borne by the parties hereto, as be- 
tween themselves, as follows: 


(a) When due to the sole acts or omissions of the separate 
employe or employes of one of the parties hereto, then by such 
party. 

(b) When due to the concurring acts or omissions of any joint 
employe or employes and the separate eMploye or employes 
of one of the parties hereto, then by the party whose separate 
employe or employes was or were involved therein. 


(c) When due to the concurring acts or omissions of the sepa- 
rate employes of both the parties hereto, then by each of said 
parties, respectively, as to its own employes, its own property, 
and persons or property in any manner in its custody or control, 
or on its engines, trains or cars, and as to all other persons and 
property (including said interlocking plant, its works or ap- 
pliances, and the joint employes), share and share alike by said 
parties. 


(d) When due to (1) the sole acts or omissions of any joint 
employe or employes, or (2) the failure of or defect in said 
interlocking plant, its works or appliances, or (3) unknown 
causes—then by each of the parties hereto, respectively, as to its 
own employes, its own property, and persons or property in 
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1g-d. Continued. 

any manner in its custody or control, or on its engines, trains or 
cars, and as to all other persons and property (including said 
interlocking plant, its works and appliances and the joint em- 
ployes) by the parties hereto jointly in the same relative pro- 
portions as the maintenance expenses of said interlocking plant 
are shared by said parties as provided in Section 1, and more 
specifically designated in Exhibit “B”, hereof. 


20. In every case of death of or injury to an employe of either of 
the parties hereto, or of a joint employe, where under any of the 
laws of the#State/ot | vere of the United States now existing 
or hereafter enacted, compensation is required to be paid to any per- 
son, such compensation shall be distributed and borne as in cases of 
a liability as above described; and when such compensation is re- 
quired to be paid in installments over a period of years, the future 
payments shall be distributed among and borne by the parties hereto 
in the same ratio as the first payment, notwithstanding the termina- 
tion of this agreement before all of said installments shall have been 
paid. 


21. Each party hereto covenants and agrees with the other that it 
will pay for all loss, damage, injury and death, both as to property 
and persons, for which it is hereinbefore made liable, and will for- 
ever indemnify and save harmless the other party hereto, its suc- 
cessors and assigns, from and against all liabilities, claims, costs, 
judgments and expenses by reason thereof, and such party agrees to 
pay, satisfy and discharge all costs, charges and expenses incidental 
thereto, and all judgments that may be rendered by reason thereof. 


22. In case a suit or suits shall be commenced against either party 
hereto for or on account of any damage or injury for which the other 
party hereto is liable under this agreement, the party so sued shall 
give to the other party notice in writing of the pendancy of such suit, 
and, thereupon, such other party shall and will assume the defence of 
such suit and shall and will save and hold harmless the party so sued 
from all joss, costs and expenses by reason thereof. Neither party 
hereto shall be concluded by any judgment against the other party, 
unless it shall have had reasonable notice that it was required 
to defend, and reasonable opportunity to make such defense. When 
such notice and opportunity shall have been given, the party notified 
shall be concluded by the judgment as to all matters which could 
have been litigated in such suit. 


23. This agreement shall be binding upon the parties hereto, their 
successors and assigns, and shall remain in force until terminated by 
mutual agreement by the parties hereto; and, in case any question 


i Pe ee 
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shall arise between the parties concerning the interpretation of any 
part of this agreement, or concerning any other matter growing out 
of the use of said crossing and interlocking plant not herein provided 
for, such question shall be left to the arbitration of ............ and 
its decision in the premises shall be final and conclusive between the 
parties hereto. 


IN WITNESS WHEREOF, The parties hereto have caused this 
agreement to be executed, in duplicate, by their respective officer 
thereunto duly authorized, the day and year first above written. 


CELE a ame ek RAILROAD COMPANY, 

a ee OR RAR CEA 55's sib lea ure a a ee es Wy 
General Manager. 

FVELELEs fi ee RAILROAD COMPANY, 

OS VN PM es vile ono oc ane, Clore Ok, ENO EBD tren Ws es 


General Manager. 


Action Recommended. 
Discussion. 


14 


394 American Railway Association. 
Com. VIII.—A.C. Auto. Block Signaling. [March, 1924 





COMMITTEE VIII—ALTERNATING CURRENT 
AUTOMATIC BLOCK SIGNALING.* 


Personnel. 
C. H. Morrison, Chairman; 
L. F. Vieillard, Vice-Chairman; 


? 


T. N. Charles, C. E. Goings, 

G. H. Dryden, A. A. Roberts, 

W. F. Follett, J. M. Waldron, 
F, E. Wass. 


Signal Section, A. R. A.: 


The following outline of work has been assigned: 

1. Report on necessary modification of alternating current track 
circuits in detail or in principle to insure reliable protection of motor 
busses and motor cars. 

2. Report on availability of rectifiers for signal systems. 

The committee submits for consideration at the Annual meeting, 
reports on the following subjects: 

I. Report on necessary modification of alternating current track 
circuits in detail or in principle to insure reliable protection of motor 
busses and motor cars. 

2. Report on availability of rectifiers ee signal systems. 

Report of American committee’on inductive coordination. 


MODIFICATION OF ALTERNATING CURRENT TRACK 
CIRCUITS IN DETAIL OR IN PRINCIPLE TO 
INSURE RELIABLE PROTECTION OF MOTOR 
BUSSES AND MOTOR CARS. 


The committee reports progress. 


AVAILABILITY, APPLICATION AND ADVANTAGES OF 
RECTIFIERS FOR SIGNAL SYSTEMS. 


Reports received show conclusively that rectifiers are available 
for charging storage batteries of any voltage used in railroad signal- 
ing, viz: 

I. 110 volt batteries for power interlocking! 

1.3 to 110 volt batteries for portable service. 

20 volt batteries for remote switch control. 

14 volt batteries for electropneumatic interlocking. 

10 to 12 volt batteries for automatic signaling (d.c. motor). 
6 to 12 volt batteries for light signaling and highway crossings. 
1.3 and 2 volt batteries for track circuit operation. 


seb eeer kn gl tesa, 


*Tt is suggested that criticisms of this committee’s report be sub- 
mitted in writing to the chairman of the committee at least one week 
prior to the first session of the Annual meeting. 
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Application of mechanical rectifiers. 


Since the output of mechanical rectifiers is so low, they are used 
only to give a trickle charge. The charging rate must be slightly 
above the average discharge rate. 


They may be used successfully in railway signal service when 
properly applied for charging batteries, as follows: 


Frequency Battery Maximum charging 

A.C. Voltage. in cycles. Voltage. rate per contact. 
I. IIO-220-440 25-40-50-60 1.3 to 4 1000 milli-ampere 
2. I1Q-220-440 25-40-50-60 6 ‘to 20 500 milli-ampere 


The charging rate is regulated by the use of an adjustable resist- 
ance between the rectifier and storage battery. 


Application of gas filled hot cathode rectifers. 


Gas filled, hot cathode rectifiers are recommended where require- 
ments exceed the maximum capacity of mechanical rectifiers, and are 
less than the capacity of mercury arc rectifiers or motor generator 
sets. 

They may be obtained for operation on a circuit of 115 or 230 volts 
a.c., any commercial frequency, having transformers with secondary 
insulated or not insulated from the primary winding. The non-insu- 
lated type may be used only when the battery is disconnected from 
the feeder circuit during charge. This type is cheaper than that 
having the insulated secondary. - 

Rectifiers are manufactured for a great variety of applications. 
Those most commonly used in railway signal work are listed in con- 
densed form in the following table. The symbol letters in the tabula- 
tion have no bearing on the ratings but are used as a means of as- 
sociating the various rectifiers and their application listed in the 
succeeding table: 


Ampere Voltage 


Symbol, Rating. Rating. REMARKS. 

A 2/1 7-1/2 /15 Automatic regulation—current 
varies inversely with battery 
voltage. 

B 5/3 7-1/2 /15 Same as above. 

Cc 3/2 22/30 Same as above. Uses two 2 am- 

| pere bulbs. 

D Bet0 7s 4-1/2 /30 Regulation by dial switch con- 


nected to taps on reactance in 
primary circuit. 
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Ampere Voltage 
Symbol. Rating. Rating. REMARKS. 


E 6 7-1/2 /75 Regulation by dial switch con- 
nected to taps on secondary of 
transformer. When operating 
on lowest point of the dial 
Switch it will charge a 3 cell 
lead battery 4 to 6 amperes. 
An external resistance can be 
furnished to cut down the cur- 
rent when charging a 3 cell 
battery to I or 2 amperes. 
This external resistance is not 
necessary when charging a bat- 

tery of greater number of cells. 
age 12 7-1/2-75 Same as 6 amperes 7 1/2-—75 volt, 
except with two bulbs with 
independent control, operated 
separately or in multiple, thus 
affording a wider charging 
range than the 6 ampere outfit. 
It is essentially two 6 ampere 
outfits combined. External re- 
sistors may be furnished for 
charging a 3 cell lead battery 
at rates below 4 amperes. 

G I 1/4-2 1/2 24-30 Regulation by slide wire resist- 
ance in d.c. side, also by a 24 
or 30 volt tap on secondary 
side of transformer. 


H PLL. 30 Regulation by series resistor in 
d.c. circuit and by tap and clip 
changes. 

I 1 1/4-2 1/2 40-60 Regulation by 40-50 and 60 volt 


taps on secondary of trans- 
former. 25/30 and 40/50 cycle 
outfits have slide wire resist- 
ance in d.c. side included with 
the outfit. 60 cycle outfits have 
no slide wire resistance but it 
can be furnished external to 
the outfit if desired. 


i 05 — .5 6o Regulation by slide wire resist- 
ance. 
K 2 125 Regulation by variable resistance 


in d.c. circuit. 
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Application. 
Symbol. | SERVICE. 
A Floating on 6—8-10 or 12 volt batteries. 
B 1. Same as “A” except for higher charge rate. 
2. Initial charge. 
3. Battery repair service. 
4. Auxiliary charge to overloaded signal batteries regu- 
larly charged in service with other batteries having a 
lower discharge rate. 

Cc Floating on 20-24 volt batteries. 

D 1. Charging 6 to 24 volt portable batteries (1 to 4—three 
cell sets). 

2. Charging 24 volt stationary batteries. 

E 1. Charging 6 to 60 volt portable batteries (1 to Io, 3 cell 
sets). 

2. Charging tower batteries higher voltage than “D”. 

F Same application as “E” except more flexible. Two bat- 
teries or groups of 3 to 30 cells may be charged inde- 
pendently at 6 ampere maximum rate, or one battery, 
or groups of 3 to 30 cells may be charged at 12 ampere 
maximum rate. It is also possible to charge some 
batteries at 12 amperes and others at 6 ampere maxi- 
mum rate simultaneously. 

G Floating charge 20 to 30 volt batteries. Recommended for 
24 volt outlying switches. 

H Floating charge, 30 volt batteries. 

I Floating charge, 40 to 60 volt batteries. 

J Floating charge, 60 volt batteries. 

K Floating charge, 110 volt stationary batteries. 


Application of mercury arc rectifiers. 

Mercury arc rectifiers are used for charging interlocking batteries 
at the regular eight-hour rate, or any other rate desired and can be ob- 
tained in 10-30 and 50 ampere capacities, any commercial frequency 
at the following voltage ranges: 


A.C. Volts. D.C. Volts. 
I. IIO I0 — 75 
10 —I00 
20 — 75 
20 —1I20 
Zz. 220 20 — 75 
20 —I20 


(ia Yb 


American Railway Association. 
Com. VIII.—A.C. Auto. Block Signaling. [March, 1924 


Trickle Charge. 


. Batteries are under constant 


charge. 


. Current flow can be adjusted 
to give each battery the 
proper charge. 


. Voltage range is constant. 


. Operating power is drawn 
partially from the charging 
source, resulting in long 
life of batteries. 

. Individual battery groups 
are connected in parallel 
with a generating or recti- 


fying source of approxi- 


mately equal voltage. One 
set only is required at each 
station. 


. There are no 
switches to throw. 


charging 


. Commercial power suited to 
requirements is obtainable 
at all important towns bor- 
dering on right-of-way. _ 
. No investment in d.c. gener- 
ating equipment. 

. No power house attendant. 


Ie 


iS) 





Comparison of trickle charge and series line charge. 


Series Line Charge. 
Batteries must be charged 
by rule periodically. 


. Charging rate must be based 


on requirements of the 
most heavily worked bat- 
tery, resulting in over- 
charging lightly worked 
cells unless they are arti- 
ficially loaded. 


. Voltage range varies through- 


out the discharge range. 


Operating power is drawn 
wholly from storage bat- 
tery resulting in short life 
of the battery. 


. Batteries at several stations 


are connected in _ series 
with a generating source; 
the voltage of which must 
be higher than that of all 
series connected cells. The 
charging voltage being 
many times higher than 
operating voltages, cells 
cannot be charged and 
discharged simultaneously. 
Two sets of battery con- 
nected through charging 
switches, one to charge, 
the other to discharge, are 
required at each station. 


. Charging switches must be. 


thrown periodically. 


. Commercial power suited to 


' requirements is not obtain- 
able at towns bordering on 
right-of-way. 

Necessary to install d.c. gen- 
erator in power house. 

Power house attendant neces- 
sary. 
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Io. Small line losses. 10. Heavy line losses and losses 


in resistors at power house, 
where two or more circuits 
of unequal load are fed 
from the same generator. 


11. Housing required for recti- 11. No housing required for rec- 


fiers. tifiers. 

12. No housing required for 12. Housing required for charg- 
charging switches. ing switches. 

13. Small battery shelter. 13. Large battery shelter. 


Principal advantages of trickle charge over series line charge. 


fede) poh ed La 


One-half the number of battery cells are required. 

There is no variation in voltage range. 

Operating costs are reduced. 

Power cost is lower. 

Power suited to the requirements is obtainable at important 
tewns bordering the right-of-way and at many points without 
making line extensions. 


Construction details. 


The floating or trickle charge system for railway signaling consists 
of the following: 


so 


a: 


One or more sources of alternating current and suitable trans- 
mission lines. 


. An appropriate number of storage batteries permanently located 


and at all times connected to the direct current signal circuits. 
A rectifier at each battery location connected between the line 
and battery. 


; Alternating current line voltage from 110 upward. 
. Size of wire dependent upon voltage distance and load. Reason- 


ably high strength construction recommended. 


. Arrangement of power wires on poles. (See report of Com- 


mittee IX.) 


Serviceability. 


Reports from most roads indicate that rectifiers are giving reason- 
ably satisfactory service and that minor faults contained in those 
of early design have been corrected. 


Action Recommended. 
Acceptance as information. 
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COOPERATIVE REPORT. 


AMERICAN COMMITTEE ON INDUCTIVE COORDINATION. 


The president of the American Railway Association has accepted 
the invitation of Mr. Bancroft Gherardi, Vice-President of the 
American Tel. & Tel. Co., to send six representatives to cooperate 
with the Commercial Telephone and Telegraph Companies, the 
National Electric Light Association and the American Electric Rail- 
way Engineering Association, in the formation of an American Com- 
mittee on Inductive Coordination, with the view of establishing 
common practice and general rules with regard to the mitigation of 
inductive interference. The following representatives were duly ap- 
pointed by the several sections, approved by the president and Mr. 
Gherardi notified accordingly. 


Construction and Maintenance Section: 


Mr. E. B. Katte, Chief Engr. Electric Traction, New York 
Central R. R., New. York City. 


Electrical Section: 
Mr. J. V. B. Duer, Electrical Engineer, Pennsylvania System, 
Altoona, Pa. 
Mr. J. C. Davidson, Engineer, Electric Traction, N. & W. Ry., 
Bluefields, W. Va. 


Telegraph and Telephone Section: 
Mr. L. Behmer, Asst. Supt. Telegraph and Signals, Pennsylvania 
System, Pittsburgh, Pa. 
Mr. W. A. Jackson, Asst. Supt. Telegraph, Michigan Central 
R. R., Detroit, Mich. 


Signal Section: 
Mr. W. M. Vandersluis, Electrical Engineer, Chicago Terminal 
Improvement, Illinois Central R. R., Chicago, Ill. 
Mr. W. F. Follett, Asst. Signal Engineer, N. Y. N. H. & H.R. R,, 
New Haven, Conn. Alternate. 


The representatives of the Commercial Telephone and Telegraph 
Companies, the National Electric Light Association, and the Ameri- 
can Electric Railway Engineering Association have not been an- 
nounced. 

On November 27th, the American Railway Association representa- 
tives held a meeting in New York and agreed that they would vote 
unanimously on all formal subjects. Mr. Katte was elected Chair- 
man of the A. R. A. representation. 


Signal Section. 401 
March, 1924] Committee X.—Signaling Practice. 





On the same date a meeting was held, at which representatives of 
the four organizations were present, and at that meeting action was 
taken on By-Laws to govern the procedure of the Joint Committee. 

The election of permanent officers was postponed on account of 
all of the organizations not having selected their permanent repre- 
sentatives. 

Action Recommended. 


Acceptance'‘as information. 


COMMITTEE X.—SIGNALING PRACTICE.* 


Personnel. 
F. B. Wiegand, Chairman; 
W.M. Vandersluis, Vice-Chairman; 


W. E. Boland, H. K. Lowry, 
C. A. Christofferson, q.Ce Mock; 

C. E. Denney, F. P. Patenall, 
C. A. Dunham, J. A. Peabody, 
W. J. Eck, A. H. Rudd, 
W. H. Elliott, T. S. Stevens, 
J. V. Hanna, E. G. Stradling. 


Signal Section, A. R. A.: 


The following outline of work has been assigned: 

1. Report on the actual effect of train control on train operation 
as data becomes available. 

2. Study the mutual effect of train control on signal systems and 
signal systems on train control operation, and report how far, if at 
all, train control should supplant fixed signals. 

3. Report on noteworthy advances in signaling practice. 

4. Investigate and report on the use of derails. 


The committee submits for consideration at the Annual meeting, 
report on the following subject: 
4. Report on the use of derails. 


Explanatory. 
Sub-committee 4, the membership being A. H. Rudd, Chairman; W. 
H. Elliott, and F. P. Patenall, submit the following: 
The recommendation contained in this report is made for the fol- 
lowing reasons: 
Derails are required at grade crossings by law or public service 


*It is suggested that criticisms of the committee’s report be sub- 
mitted in writing to the chairman of the committee at least one week 
prior to the first session of the Annual meeting. 
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commissions in ten States, most of which are located in the Middle 
West. In several others, commissions order them at some points, 
being governed by local conditions. In the majority of States no 
derails are required. : 

It is not the general practice of railroads to install main track de- 
rails at interlockings of their own lines. 

Non-interlocked grade crossings are not provided with derails. 

Derails are not installed at automatic or manual block signal loca- 
tions even on single track. 

Derails are seldom installed at the ends of double tracks. 

On three or more track railroads, there is no safe place at which a 
derail may be located in the main track to insure against fouling 
other tracks when a derailment occurs. Even on a two-track rail- 
road, this danger of fouling the opposite track, by reason of train 
buckling, when derailment occurs, is always present. 

Accidents may not occur even if signals are overrun, but a derail- 
ment is certain if a train passes over an open derail, and even then a 
collision may result and has in several cases. In a few instances, 
the use of the derail actually caused a collision. 

Finally, the installation of a device to prevent an accident, by 
causing another which may be much worse, is illogical. 

This report is unanimous. 7 

The report was submitted at meeting of Committee X, held in 
Chicago, Ill., June 12, 1923. Motion to accept was unanimously 
carried. : 


USE OF DERAILS. 


1924. 
Derails should not be used in main tracks. 
On heavy grades, where the need of some device to check run-away 


trains or cars is indicated, properly designed deflecting tracks may . 


be used. 
Action Recommended. 
Acceptance for submission to letter ballot, as approved at the No- 
vember, 1923, Stated Meeting. 


COOPERATIVE REPORT. 


AMERICAN RAILWAY ASSOCIATION JOINT COMMITTEE 
ON ELECTRIC TRACTION. 


Upon the recommendation of the General Committee, Engineering 
Division, the President of the American Railway Association ap- 
proved the formation of a Joint Committee on Electric Traction to 
ibe composed of three representatives from the Electrical Section; 
three from the Construction and Maintenance Section and one from 
the Signal Section of the Engineering Division; one representative 
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from the Operating Division and one from the Telegraph and Tele- 
prone Section of the Operating Division; one representative from 
the Mechanical Division. 


The Joint Committee is instructed to report on one or more of 
the following subjects, as they may from time to time select: 

(a) The collection of authentic operating and maintenance 
Statistics from electrified divisions of steam railways for com- 
parison with similar statistics for steam railway operation, 
under as nearly as possible the same conditions; 

(b) A statement of the relative merits of the direct current 
and alternating current systems as developed to date; 

(c) Recommended practice and clearances which will permit 
proper interchange of equipment on electrified railways. 


The Engineering Division has approved the following representa- 
tives: 


Construction and Maintenance Section: 
E. B. Katte, Chief Engineer Electric Traction, New York 
Central Railroad. 
F. D. Hall, Electrical Engineer, Boston and Maine Railroad. 
L. K. Sillcox, General Superintendent Motive Power, Chicago, 
Milwaukee & St. Paul Railway. 


Electrical Section: 
C. L. Bardo, General Manager, New York, New Haven and Hart- 
ford Railroad. 
D. J. Brumley, Chief Engineer, Chicago Terminal Improvement, 
Illinois Central Railroad. 
George Gibbs, Chief Engineer, Electric Traction, Long Island 
Railroad. 


Signal Section: 
W. M. Vandersluis, Electrical Engineer, Illinois Central Rail- 
road. 


The representatives of Operating and Mechanical Divisions and 
the Telegraph and Telephone Section have not as yet been an- 
nounced, 

No meetings have as yet been held. 


Action Recommended. . 
Acceptance as information. 
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COMMITTEE I.—ECONOMICS OF RAILWAY SIGNALING. 


Personnel. 
W. M. Post, Chairman; 
G. S Pflasterer, Vice-Chairman; 


B. T. Anderson, E. B. DeMeritt, 
W. E. Boland, W. F. Follett, 
O. W. Brandt, HH: Heinaas; 


B. J. Schwendt. 
Signal Section, A.R.A.: 


The following outline of work has been assigned: 
1. Report on the economic value of railway signaling. 


The committee submits for consideration at the Annual meeting, 
report on the following subject: 


Increasing capacity of single track. 


INCREASING CAPACITY OF SINGLE TRACK. 
1924. 

This report is based on “description of a proposed plan for the 
operation of a single track line by signal indication”, presented at the 
March, 1923, Annual Meeting, page 252 of the Advance Notice for 
that meeting. 


1. Five operating conditions have been considered for a division 
or a part of a division of a single track railroad: 

(a) Time table and “31” train orders. 

(b) Manual block, time table and “31” train orders. 

(c) Manual block, time table and “19” train orders. 

(d) Automatic block, time table and “19” train orders. 

(e) Automatic block and interlocked passing siding switches, 
time table, but with superiority and classification abolished; 
operation of trains by signal indication without train orders. 


2. Delays may be caused by: 
(a) Improper location or inadequate length of passing sidings. 
(b) Improper location of fuel and water stations. 
(c) Stopping trains to receive “31” orders. 
(d) Slowing down trains to receive “1g” orders. 
(e) Inadequate signal system. 
(f) Inadequate communication system. 
(g) Obsolete practices. 


*It is suggested that criticisms of this committee’s report be sub- 
mitted in writing to the chairman of the committee at least one week 
prior to the first session of the Annual meeting. 
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Train Chart D 1017 Present 
Operation. 

Fig. 1. This chart represents 
the present operation of trains be- 
tween the hours of 6 A.M. and 1 
P.M. The original chart from 
which this was taken was made up 
from the train dispatcher’s sheets, 
and represented an average day’s 
operation under manual block and 
“tg” train orders. 

The time shown at passing 
sidings is of two kinds, work time 
shown by light lines, and delayed 
time shown by heavy lines. 
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Train Chart D 1018 Proposed 
Operation. 

Fig. 2. This chart was made up 
to show the improved operation 
under automatic block and inter- 
locking passing siding switches, 
time table, but with superiority 
and classification abolished. Oper- 
ation of trains by signal indication 
without train orders. 

This chart was made up by plot- 
ting the trains shown on the 
present chart, Fig. 1, giving these 
trains the same leaving time, run- 
ning them at the same speed be- 
tween sidings, and allowing them 
the same work time at stations. 
The improvement in operation is 
due to eliminating the delays inci- 
dent to the manual block, written 
train orders, and the operation of 
siding switches by train men. 
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PROPOSED OPERATION. Fig. 2. 
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3. In analyzing causes for delay, the following procedure is recom- 
mended: 

(a) Consult with local operating officials. Confer with the 
division operating and maintenance officials in order to secure 
their cooperation and the benefit of their experience and advice. 

(b) Secure information on train operation. This information 
can be best obtained by placing observers on various classes of 
trains. These observers should make a log or diary of the train 
movements, consylt with the crew, and examine all train orders. 
These observations should extend over such a period of time as 
will reflect results under all weather conditions. 

(c) Test runs. In arranging for special test runs, care must 
be used not to deviate from average actual operating conditions. 
These test runs are necessary in order to ascertain the cost of 
avoidable ‘delays, such as fuel consumption, the time lost enter- 
ing and leaving sidings, the time lost account of delivery of train 
orders. A dynomometer car may be used to advantage on test 
runs. 

(d) Location of passing sidings, fuel and water station. The 
capacity of a single track railroad is governed by the running 
time between passing sidings. Studies should be made to ascer- 
tain whether the running time can be reduced by a change in 
sidings. Fuel and water should be available from either the 
main track or the passing sidings. 

(e) Communication. It is desirable that train crews be able 
to communicate with the dispatcher or operator in case of neces- 
sity at least from the ends of all passing sidings. 

(f) Analysis of dispatchers’ train sheets and conductors’ delay 
reports. These must be very carefully studied in order that all 
delays may be thoroughly understood and so that no credit will 
be taken for time saved which cannot be guaranteed in practical 
operation. 

(g) Power supply. If the apparatus selected should require 
an electric power transmission line, consideration should be 
given to the use of the power supply for operating fuel and 
water stations, lighting stations and station grounds, etc. 


4. A study of a single track railroad in accordance with the sug- 
gested procedure, should result in an increased track capacity. 


Study of Single Track Railroad. 


5. A section of railroad at present operated under “Manual block, 
time table and ‘19’ train orders” has been studied with a view of 
operating under “Automatic block and interlocked passing siding 
switches, time table, but with superiority and classification abolished; 
operation of trains by signal indication without train orders”. 
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6. The data showing present train operation, and the data for the 
train chart, Fig. 1, were taken from the train dispatchers’ sheets for 
an average day. 

7. The data showing proposed train operation was taken from the 
train chart for the same day, Fig. 2. This chart was made by plotting 
the trains on the chart, Fig. 1, giving these trains the same leaving 
time, running them at the same speed between the sidings, and allow- 
ing them the same work time at stations. 

8. The saving in time of the proposed operation is made by oper- 
ating the trains under a signal system* which eliminated the delays 
incident to the manual block, written train orders and the operation 
of siding switches, by trainmen. 


TABLE VA: 


COMPARISON OF RESULTS OF PRESENT AND PROPOSED 
OPERATIONS. 


(a) The number of trains, mileage and tonnage is the same for the 
24-hour period, for both the present and proposed operations. 


Freight trains 35 
Passenger trains 24 
Total number 59 trains 
Mileage—freight trains 1,242 miles 
passenger trains 789 miles 
Tonnage—freight trains 36,126 tons 
(b) Train Hours Saved Under Proposed Operation. 
PRESENT PROPOSED Train Per 
Operation Operation Hours Cent. 


Saved Saved 


Freight trains: 
Running time 64hrs.27min. 55hrs.47min. S8hrs.40min. 13.45 
Delayed time 32hrs.26min. 9hrs.50min. 22 hrs.36min. 69.5 
Work time 10 hrs. 56 min. _ 10 hrg.56 min. 4...:.2)- cease 


Total trainhrs. 107 hrs.49 min. 76hrs.33 min. 3lhrs.16min. 29% 
Passenger trains: 
Totaltrainhrs. 29 hrs.20 min. 28 hrs. 24 min. 56min. 3% 


*See the Standard Code of the A.R.A. Block Signal Rules—con- 
trolled manual block, automatic block systems, and interlocking. 
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Train 
Nos. 


45-2 
45-4 
43 

55-1 
35-2 
55-3 
55-4 
55-5 
55-6 
55-7 
47-1 
ol 

47-2 
45-1 
45-2 
43-1 
43-2 





1 By 6 


Extra 
Extra 
Extra 
Extra 
50 

Extra 
22 

Extra 
Extra 


Extra 
Extra 
Extra 
52 

Extra 
Extra 
Extra 
Extra 
Extra 








te 
On 


Engine 
Nos. Mileage 
1107 22.50 
609 16.46 
606 42.66 
1251 44.88 
1291 44.88 
sp | 42.66 
1324 44.88 
1326 44.88 
605 42.66 
397 42.66 
611 42.66 
610 42.66 
1107 44.88 
607 42.66 
608 42.66 
1056 26.30 
530 22.00 
648.92 
603 14.49 
607 30.13 
1345 33.10 
1303 36.20 
608 42.66 
1107 44.88 
385 42.66 
602 41.20 
1251) 44.88 

9764 
609 42.66 
1291 44.88 
606 42.66 
605 42.66 
1107 44.88 
397 23.58 
611 14.53 
1326 5.68 
1324 3.68 
593.41 
648.92 


1242.33 


Table 2 


TRAIN OPERATION—PRESENT AND PROPOSED. 


Tonnage 


972 
1900 
1593 
1208 
1470 
1200 
1576 
1510 
1800 
1097 
1690 
1700 
1700 
1340 
1800 
1023 
Light 





22579 


914 
942 
884 
589 
942 
20 
339 
1700 
957 


659 
440 
723 
1651 
Light 
894 
290 
1002 
805 





13547 
22579 





36126 


FREIGHT TRAINS SOUTHBOUND. 


Leaving 
Time 


12.00 M. 
12.00 M. 

1.02 A.M. 

2.20 

3.20 

3.30 

6.10 

6.50 

7.00 

7.18 
10.08 
12.29 P.M. 

2.29 

5.52 

7.15 
10.42 
11.15 


Arriving Time 


Present 


2.40 A.M. 

2.37 

3.20 

5.42 

6.45 

6.55 
11.30 
11.18 
11.19 
12.10 P.M. 

1.00 

2.40 

6.21 
11.28 
11.40 
12.00 M. 
12.00 


FREIGHT TRAINS NORTHBOUND. 


12.00 M. 
12.00 
12.00 
12.00 

2.00 A.M. 

4.22 

8.37 
10.15 
10.36 


1.54 P.M. 

3.00 

4.57 

6.40 

8.20 

9.30 
10.55 
11.28 
11.39 


2.04 A.M. 
1.36 
3.31 
5.35 
4.25 
7.07 
aoa © MM. 
1.22 
1.28 


4.47 
5.25 
7.25 
9.40 
11.15 
12.00 M. 
12.00 
12.00 
12.00 


Proposed 


12.53 A.M. 
12.53 

2.58 

4.37 

5.51 
6.015" 

9.46 

9.12 
10.02 
11.13 
12.38 P.M: 

2.20 

5.25 

9.31 

9.35 
11.55 
12.00 M. 


1.07 A.M. 

V0 

2.45 

3.32 

3.57 

6.07 

3.34 P.M. 
12.30 
12.54 


4.07 
4.29 
6.57 
9.20 
10.10 
11.06 
Lion 
11.52 
11.56 


Running Time 


Present 
ham: 
2.40 
2.30 
2.18 
3.22 
3.29 
3.25 
5.20 
4.28 
4.19 
4.52 
2.02 
ela 
3.52 
5.36 
4.25 
Tallees 
45 





57.45 


2.04 
1.36 
3.31 
5.30 
2.25 
2.45 
8.00 
3.07 
2.52 


2.53 
2.25 
2.28 
3.00 
2.55 
2.30 
1.05 

32 

soe 





50.04 
57.45 





107.49 


Proposed 

h. m. 
5a: 
oo 
1.56 
2.17 
2.01 
oral 
3.36 
2.22 
3.02 
00 
2.30 
eau! 
2.56 









" ri. 4, \ 
7 Landed? 




















Train 





Engine 


Nos. 


222 
509 
510 
29 
230 
25 
507 
534 ) 
504 ( 
236 
505 
131 
138 


“222 


122 
125 
29 
25 
505 | 
506 ( 
222 
534 
530 
2212 
230 
510 
511) 
508 ( 


Table 3. 


TRAIN OPERATION—PRESENT AND PROPOSED. 


Mileage 
44.88 


44.88 
44.88 

49 
44.88 

49 
44.88 
44.88 


44.88 
44.88 
17.23 
17.23 





394.48 


17.23 
17.23 
.49 
49 
44.88 


44.88 
44.88 
44.88 
44.88 
44.88 
44.88 
44.88 





394.48 
394.48 





788.96 


PASSENGER TRAINS SOUTHBOUND. 


Leaving 
Time 


12.20 A.M. 


6.16 
8.30 


1.48 P.M. 


PASSENGER TRAINS NORTHBOUND. 


7.20 A.M. 
3.38 P.M. 


7.55 A.M. 


8.11 
9.00 
9.09 
4.32 P.M. 
4.51 
5.25 
8.38 


Arriving Time 


Present 


2.06 A.M. 


7.35 
10.40 


3. 1.PaM: 


6.46 
5.58 


8.57 
10.35 

4.54 
10.52 A.M. 


7.57 A.M. 
4,21 P.M. 


9.56 A.M. 


9.40 
10.26 
10.36 

6.14 P.M. 

6.30 

7.20 
10.31 


Proposed 


2.04 A.M. 


7.35 
10.36 


Goll ks VES 


6.46 
6.59 


8.56 
10.34 
4.54 


10.15 A.M. 


7.58 A.M. 
4.20 P.M. 


9.45 A.M. 


9.38 
10.26 
10.32 


6.16. 2M. 


6.30 
7.20 
10.29 


Running Time 


Present 
h. m. 
1.46 


1219 
2.10 

.03 
1.23 

02 
1.49 
U7, 


1.20 
1.39 
39 
55 


——_— 


14.22 





Proposed 
oly ial: 
1.44 


1.19 
2.06 

02 
1.23 

02 
1.49 
1.18 


1.19 
1.38 
39 
45 


14.04 
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(c) Increase in Freight Train Speed, and Decrease in Train 
Stops, Train Meets, and Train Orders. 


PRESENT PROPOSED Per Cent. 
Operation Operation Increase Increase 
Freight train speed M.P.H. 11.52 16.23 4.71 41 
Decrease Decrease 
Train stops per day 90. 61. 29. 32 
Train meets per day 142. 89. 5d; a 
Written train orders 204. None 204. 100 


(Form ‘31’ 17) 
(Form “19” 187) 
(See Tables 2 and 3.) 


TRAIN CHARTS. 


On account of the limitations of size it has not been possible to 
reproduce the two train charts for the 24-hour period. Two charts 
for the hours of 6 A.M. to 1 P.M., however, are shown (see Figs. 1 
and 2) to illustrate the method followed in the preparation of the 
present and proposed train charts. 

On account of the difficulty of reproducing a chart to show a full 
day’s operation, the development of the maximum capacity of the 
single track under consideration is not attempted, as voluminous 
charts are necessary to show this information. Any one that is 
interested may secure complete charts, by request through the com- 
mittee. 

Action Recommended. 


Acceptance as information. 
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COMMITTEE III.—POWER INTERLOCKING.* 


Personnel. 
F. W. Pfleging, Chairman; 
B. J. Schwendt, Vice-Chairman; 
W. C. Sibila, Vice-Chairman; 


F. J. Ackerman, J. H. Oppelt, 

E. T. Ambach, Co Di Rex 

F. A. Beck, T. C. Seifert, 

D. W. Fuller, I. A. Uhr, 

James Fultz, O. R. Unger, 

TeerHolt W. R. Young, 
G. A. Ziehlke. 


Signal Section, A. R. A.: 
The following outline of work has been assigned: 


1. Report on the principal factors which govern in determining the 
type of interlocking which should be installed. 
2. Prepare typical circuits for interlocking. 


The committee submits for consideration at the Annual meeting, 
reports on the following subjects: 


Specification for time locks. 
Specification for time releases. 


A.R.A. SIGNAL SECTION SPECIFICATION 12724. 


TIME LOCKS. 
1. Purpose. 

(a) The purpose of this specification is to provide ap- 
paratus for application to levers of interlocking machines 
to prevent their release for a predetermined period of 
time. (S.S. r-a.) 1924. 

2. -Tender, 

(a) The tender shall be for apparatus meeting the re- 
quirements of this specification. If the Contractor wishes 
to vary from the specification, a tender may be submitted 
covering the apparatus he desires to furnish. This tender 
shall be accompanied by full information showing where- 
in the requirements of the specification have been varied 
from. (S.S. 3-a.) Igt9g. 


*TIt is suggested that criticisms of this committee’s report be sub- 
mitted in writing to the chairman of the committee at least one week 
prior to the first session of the Annual meeting. 
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3. Alternate requisites. 

(a) Alternate requisites section 12724 forms a part 
hereof. (S.S. 4-a.) 1922. 

(b) Where blanks have not been filled, or where an 
option is permitted and no preference stated, the Con- 
tractor’s recommended practice shall be followed. 

(S.S. 4-b.) I919. 
4. Material and workmanship. 

(a) Material and workmanship shall be first-class in 

every respect. (S.S. 5-a.) Ig1I. 
5. Inspection. 

(a) Purchaser may inspect the completed product to 
determine that the requirements of the specification have 
been met. (S.S. 6-b.) Igt1g. 

(b) If the material has not been accepted at point of 
production and if, upon arrival at destination, it does not 
meet the requirements of this specification, it may be re- 
jected, and the Contractor, upon request, shall advise the 
Purchaser what disposition is to be made of the defective 
material. The Contractor shall pay all freight charges. 

(S.S. 6-c.) IgIg. 

(c) If Purchaser is to make inspection at point of pro- 

duction, it shall be so stated. Oo .Onl0-Gs) aulGt 7. 
6. General. 
(a) Mechanism shall be so constructed that all parts 


may be readily removed. 1924. 
(b) Time locks shall be positive in action. 1924. 
(c) Time locks shall be furnished complete with fittings 

for attachment to machine or lever. *R-6-c. 1924. 


(d) Each lock when actuated by controlling lever be- 
ing either partially or fully reversed shall immediately 
prevent all conflicting lever operations and hold, the same 
until lever has been returned to full normal position. 


1924. 
7. Design. 
(a) Time locks shall be of design as specified. *R-7-a. 
1924. 
(b) Like parts of same Manufacturer’s apparatus shall 
be interchangeable. 1924. 


(c) Time locks shall be separate units with separate 
covers and arranged to allow application to adjacent 


levers. 1924. 
(d) Metal cover shall be provided which when re- 
moved will permit access to all parts. 1924. 


*Section 12724. Alternate requisites. 
15 
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7. Design.—Continued. 

(e) Time locks used outside of machine cabinets shall 
have covers arranged for sealing, or locking with Pur- 
chaser’s standard padlock or screw lock with ¥% in. yoke. 

1924. 

(f£) Locks shall permit of adjustment of time interval 
between the minimum and maximum ranges provided on 
any design. 1924. 

(g) Locks shall be designed to prevent improper man- 
ipulation or change in adjustment without unlocking or 


breaking seal. 1924. 
(h) Provision shall be made for proper lubrication of 
all bearings and movable parts. 1924. 


(i) Where springs are used in mechanisms of locks, the 
application shall be such that the breaking of spring will 
not permit premature release of locking arrangement. 

1924. 

(j) When necessary for wires to enter lock, ample pro- 
vision shall be made for their entrance and protection 
against mechanical injury. 1924. 

8. Timing period. 

(a) Timing periods shall be as specified and be pro- 

portional to movement of operating lever. *R-8-a. 
1924. 
g. Binding posts. 

(a) Binding posts when necessary shall be of brass and 
so arranged that they cannot be turned in base of frame 
to which they are fastened. The threaded parts, nuts and 
washers shall be in accordance with R.S.A. 1070. *R-g-a. 

1924. 

(b) Binding posts shall be so arranged that the wires © 
connecting to them will be held so shrinkage of the bind- 
ing post support will not loosen the connection.: 1924. 


10. Contacts. 
(a) Contacts shall: 
1. Make wiping contact. 
2. Be so adjusted that in their open position there 
shall be not less than 1/16 in. between contact points. 
3. Be of material as specified. *R-10-a-3. 
4. Be designed to carry continuously and break the 
current. *R-10-a-4. 
5. Open and close as specified. *R-10-a-5. 1924. . 
(b) The number of contacts shall be as specified. 
*R-10-b. 1924. 


*Section 12724. Alternate requisites. 
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II. 


I2. 


TS) 


L4; 


15. 


16. 


Dielectric requirements. 
(a) Electrical apparatus assembled shall withstand for 
one minute an insulation test, at place of manufacture, of 
3,000 volts a.c. between all parts of electric circuits and 
other metallic parts insulated therefrom. 
(G.E.R. 30-a.) 1924. 
(b) A surface leakage distance of not less than % in. 
shall be provided between any exposed metallic part of 
the apparatus carrying current and any other metallic 
part thereof. (G.E.R. 30-b.) 1919. 


Insulation. 

(a) Material used for insulation shall be such as will 

not be injuriously affected by atmospheric conditions. 
(G.E.R. 32-b.) 1917. 
Finish. 

(a) Metal parts shall be protected against corrosion 
excepting where such protection will interfere with the 
proper functioning of that part. 1924. 

(b) Material used for protection against corrosion 
shall neither soften nor flake under ordinary conditions 
between temperatures of 4o deg. F. below zero, and 185 
deg. F. above zero. 1924. 


Packing. 
(a) Material shall be so prepared as to permit con- 
venient handling and to protect against loss or damage 
during shipment. (S.S. 8-a.) Ig19. 


Marking. 

(a) Purchaser’s order, requisition and package number, 
name of Consignor, and name and address of Consignee, 
shall be plainly marked on outside of package. 

(S.S. 9-a.) IgI9g. 

(b) Detail list of loose pieces, containers and their 
contents shall be furnished for each shipment. Where 
car-load shipments are made, routing and car identifica- 
tion shall be shown. (S.S. 9-b.) 1919. 


Warranty. 

(a) Contractor shall warrant the material covered by 
this specification to be free from defects in material and 
workmanship under ordinary use and service, his obliga- 
tion under this warranty being limited to making, at point 
of production, any part or parts to replace those which 
shall be found defective within one year after shipment 
to the Purchaser. This warranty shall not apply to any 
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16-a. Warranty.—Continued.. 


apparatus which shall have been repaired or altered in 
any way by anyone other than the Manufacturer thereof, 
so as to, in the Contractor’s judgment, affect its proper 
functioning or reliability nor which has been subject to 
misuse, negligence or accident. (S.S. 1o-a.) rgI9. 


12724. Alternate requisites. 


R-6-c. 
De kee § shall l f 
Fittings | shall not \ be furnished. 1924. 
R-7-a. 
Time locks shall conform to Purchaser’s specification 
ok aS der et eae TS NR 
R-8-a 
Lock to be furnished with adjustment set for release in 
WY eee ae minutes, ............ seconds, after a com- 
plete lever operation. 1924. 
R-g-a. 
Binding posts. shallibe |. ..:....7..5 sae — = 1924. 
R-10-a-3. 
Material. . anti cde DG" 2 Baths lee ee 1924. 
R-10-a-4 
TO) Carry. 8 setae amperes continuously and to 
Cc; 
break*. Jatises amperes at ©: “2 volts } tes 
1924. 
R-10-a-5. ¥ 
Contacts to open and close as follows: ........ aia Se 
A Se ae Sor ene Pa Me Pe 1924. 
R-10-b 
Number of contacts normal ........ , T€Versei. : 
1924. 


Action Recommended. 
Acceptance for submission to letter ballot. 


A.R.A. SIGNAL SECTION SPECIFICATION 12824. 


TIME RELEASES. 
Purpose. 


(a) The purpose of this specification is to provide ap- 
paratus for the direct or auxiliary control of circuits 
involved in the operation of interlocked or other signal 
functions for a predetermined period of time. 

(S.S. 1-a.) 1924. 
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2. Tender. 

(a) The tender shall be for apparatus meeting the re- 
quirements of this specification. 1f the Contractor wishes 
to vary from the specification, a tender may be submitted 
covering the apparatus he desires to furnish. This tender 
shall be accompanied by full information showing where- 
in the requirements of the specification have been varied 
from. (S.S. 3-a.) Ig19. 


3. Alternate requisites. 
(a) Alternate requisites section 12824 forms a part 
hereof. 4 (S.S. 4-a.) 1922. 
(b) Where blanks have not been filled, or where an 
option is permitted and no preference stated, the Con- 
tractor’s recommended practice shall be followed. 
(S.S. 4-b.) Ig19. 
4. Material and workmanship. | 
(a) Material and workmanship shall be first-class in 
every respect. (S.S. 5-a.) IgIt. 
5. Inspection. 
(a) Purchaser may inspect the material at all stages of 
manufacture. (S.S. 6-a.) 1919. 
(b) Purchaser may inspect the completed product to 
determine that the requirements of this specification have 
been met. (S.S. 6-b.) IgIg. 
(c) If the material has not been accepted at point of 
production and if, upon arrival at destination, it does not 
meet the requirements of this specification, it may be re- 
jected, and the Contractor, upon request, shall advise the 
Purchaser what disposition is to be made of the defective 
material. The Contractor shall pay all freight charges. 
(S.S. 6-c.) Ig19. 
(d) If Purchaser is to make inspection at point of pro- 
duction, it shall be so stated. (S.S. 6-d.) 1917. 
6. Releases. 
(a) Releases shall be positive in action. 1924. 
(b) No fittings for attachment of releases to machine 
and, or lever shall be furnished unless so specified. 
*R-6-b. 1924. 
(c) Circuits controlled by mechanism of releases shall 
become operative or inoperative when controlling force 
has been effective for not to exceed 1o per cent. of com- 
plete movement of mechanism. 1924. 


*Section 12824. Alternate requisites. 
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9. Design. 
(a) Time releases shall be of design specified. *R-7-a. 
1924. 
(b) Like parts of same Manufacturer’s apparatus shall 
be interchangeable. 1924. 
(c) Releases shall be separate units with separate 
covers and arranged for application. *R-7-c. 1924. 
(d) Dust proof covers shall be provided which when 
' removed will permit of access to all contacts, binding 
posts and means of adjustment. 1924. 


(e) Releases mounted outside of machine cabinets shall 
have covers arranged for sealing, or locking with Pur- 
chaser’s standard padlock or screw lock with ¥&% in. yoke. 

1924. 

(f£) Release shall be designed to prevent improper man- 
ipulation or change in adjustment without unlocking, or 
breaking of seal. 1924. 

(g) Provision shall be made for proper lubrication of 
all bearings and movable parts. 1924. 

(h) Where springs are used in mechanism of releases, 
the application shall be such that the breaking of spring 
will render mechanism inoperative. 1924. 

(i) Provision shall be made in base of mechanism for 
entrance of wires or cables. *R-7-1. 1924. 

(j) Releases shall permit of adjustment of time period 
between the limits for which release is designed. 1924. 


8. Timing period. 
(a) Timing period shall be as specified. *R-8-a. 
1924. 


g. Contacts. 


(a) Contacts shall: 
1. Make wiping contact. 
2. Be so adjusted that in their open position there 
shall be not less than 1/16 in. between contact points. 
3. Be of material as specified. *R-9-a-3. 
4. Be designed to carry continuously and break 
the current specified. *R-g-a-4. 
5. Open and close as specified. *R-g-a-5. 1924. 


(b) The number of contacts shall be as _ specified. 
*R-g-b. 1924. 


*Section 12824. Alternate requisites. 
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Io. 


BOP BS 


I2. 


r3! 


14. 


15. 


Binding posts. 

(a) Binding posts shall be of brass and so arranged 
that they cannot be turned in base of frame to which 
they are fastened. The threaded parts, nuts and washers 
shall be as specified. *R-1o0-a. 1924. 

(b) Binding posts shall be so arranged that the wires 
connecting to them will be held so shrinkage of the bind- 
ing post support will not loosen the connection. 1924. 


Dielectric requirements. 

(a) Electrical apparatus assembled shall withstand for 
one minute an insulation test, at place of manufacture, of 
3,000 volts a.c. between all parts of electric circuits and 
other metallic parts insulated therefrom. 

(G.E.R. 30-a.) 1924. 

(b) A surface leakage distance of not less than % in. 
shall be provided between any exposed metallic part of 
the apparatus carrying current and any other metallic 
part thereof. (G.E.R. 30-b.) Ig19. 

Insulation. 

(a) Material used for insulation shall be such as will 

not be injuriously affected by atmospheric conditions. 
(GER 32-b: i I0r7. 
Finish. 

(a) Metal parts shall be protected against corrosion 
excepting where such protection will interfere with the 
proper functioning of that part. 1924. 

(b) Material used for protection against corrosion 
shall neither soften nor flake under ordinary conditions 
between temperatures of 4o deg. F. below zero and 185 
deg. F. above zero. 1924. 

Packing. 

(a) Material shall be so prepared as to permit con- 
venient handling and to protect against loss or damage 
during shipment. (S.S. 8-a.) 1919. 

Marking. 

(a) Purchaser’s order, requisition and package number, 
name of Consignor, and name and address of Consignee, 
shall be plainly marked on outside of package. 

(S:55,0-a") 71919... 

(b) Detail list of loose pieces, containers and their 
contents shall be furnished for each shipment. Where 
car-load shipments are made, routing and car identifica- 
tion shall be shown. (S.S. 9-b.) Ig19. 


*Section 12824. Alternate requisites. 
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16. Warranty. 

(a) Contractor shall warrant the material covered by 
this specification to be free from defects in material and 
workmanship under ordinary use and service, his obliga- 
tion under this warranty being limited to making, at 
point of production, any part or parts to replace those 
which shall be found defective within one year after ship- 
ment to the Purchaser. This warranty shall not apply to 
any apparatus which shall have been repaired or altered 
in any way by anyone other than the Manufacturer there- 
of, so as to, in the Contractor’s judgment, affect its 
proper functioning or reliability nor which has been sub- 
ject to misuse, negligence or accident. 

(S.S. ro-a.) IgIg. 


12824. Alternate requisites. 


R-6-b. 
Fittings ae fot be furnished. for’. fies 
levers; 75. te machine. 1924. 
R-7-a 
Releases shall be of ............ design 1924 
R-7-c 
Releases shall be designed for application: 
1. To wall of operating room. 
2. Loilevers NOS.2. fi 03 . cote eee 
3. To locking bed of interlocking machine. 
4. To supporting frame of interlocking machine: 
(a) As shown on drawing No. .............. 
(b) Catalogue reference ...:-) 23a 
(c), Company. 22... . 5. 50s WR 
1924. 
R-7-i. 
Wire or cable entrance shall be of sufficient size to 
accommodate’ faye <.teeee Nos. #2 ee wires, or 
: ee PR conductor cable, whose total diameter is 
PN ae ae in. 1924. 
R-8-a 
Release shall be set to make complete operation in 
oa hae Sook Geek es MINnUtes, 4 4s Asta BeCOonGe: 1924. 
R-9-a-3. 
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R-9-a-4. 
Gontacts tO Carry *a4) 2.0 ..... amperes, continuously 
BIE’ DECA Rint on. fos wee ocd ANIDELOS 74 tara. ete ofc volts 
§ a l 
| dc. f. 1924. 
R-9-a-5. 
Momtacts to opensand*close as follows: 35.1.5 5.e¢e6:. 
IN ot ed eres Motes ae nae wk ae 1924. 
R-g-b 
Number of contacts normal ........ EROWELSG. itis ac ene 
1924. 
R-1o0-a. 
Nuts and washers shall have ............ thread. 
1924. 


Action Recommended. 
Acceptance for submission to letter ballot. 
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COMMITTEE IV.—DIRECT CURRENT AUTOMATIC 
BLOCK SIGNALING.* 


Personnel. 
A. R. Fugina, Chairman; 
E. N. Fox, Vice-Chairman; 
R. E. Green, Vice-Chairman; 


C. M. Acker, C. E. Hartyviz. 
M. A. Baird, G. A. Motry, 
J. H. Butridge, R. M. Phinney, 
Dwight Byers, A. Reilly, 

G. H. Caley, D. S. Rice, 

L. E. Carpenter, A. A. Stueber, 
A. M. Gilbert, R. S. Turner, 


J. B. Weigel. 
Signal Section, A. R. A.: 


The following outline of work has been assigned: 

1. Report on necessary modification of direct current track cir- 
cuits in detail or in principle to insure reliable protection of motor 
busses and motor cars. 

2. Report on the best method of installing track circuits, including 
type and arrangement of primary and storage batteries, relays, and 
bonding, with recommendations as to means of reducing ballast 
leakage. 


The committee submits for consideration at the Annual meeting, 
reports on the following subjects: 
2. Instructions for making train shunt resistance tests. _ 
Instructions for testing resistance of switch circuit controller 
shunting circuits and contacts. 
Report on maximum resistance for switch circuit controller 
shunting circuits and contacts. 
Revision of specification for direct current automatic block sig- 
nals—low voltage. 
Specification for bonding track circuits. 


*It is suggested that criticisms of this committee’s report be sub- 
mitted in writing to the chairman of the committee at least one week 
prior to the first session of the Annual meeting. 
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INSTRUCTIONS FOR MAKING TRAIN SHUNT 
RESISTANCE TESTS. 
1924. 

1. Meters shall be accurate to within one per cent. of full scale 
values at any part of scale. 

2. It is recommended that range of ammeter be 0-15 amperes. 

3. It is recommended that range of voltmeter be o-0.15 volts and 
0-1.5 volts. 

4. Current and voltage readings shall be taken simultaneously and 
results recorded on A.R.A. Signal Section Form 20. 

5. Open circuit test shall be made with track section unoccupied, 
relay and battery leads disconnected. 

6. Tests for resistance of train shunt shall be made with no shunt 
on the track section other than by equipment being tested. 

7. Tests for resistance of standing equipment shall be made when 
the equipment is located at the point where test set is connected 
to rails. 

8. Tests for resistance of moving equipment shall be made when 
the equipment is passing the point where test set is connected to 
rails. | | 

9. Bonds on rail joints under equipment being tested shall be in 
good condition. 


Action Recommended. 


Acceptance for submission to letter ballot as approved at No- 
vember, 1923, Stated Meeting. 
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INSTRUCTIONS FOR TESTING RESISTANCE OF SWITCH 
CIRCUIT CONTROLLER SHUNTING CIRCUITS 
AND CONTACTS. 
1924. 

1. Meters shall be accurate to within one per cent. of full scale 
values at any part of scale. 

2. It is recommended that range of ammeter be 0-15 amperes. 

3. It is recommended that range of voltmeter be o-.15 volts and 
O-1.5 volts. 

4. Current and voltage readings should be taken simultaneously 
and results recorded on A.R.A. Signal Section Form 21. 

5. Readings are to be taken after contact has been closed by oper- 
ating the controller lever, without any change in service conditions 
of contacts. 

6. To test single contact or contacts in multiple, disconnect wire 
from one rail to binding post. 

7. Total resistance of ammeter and leads should be approximately 
.I ohm. 

8. Use the same meter scales for tests on various controllers. 

g. Contact numbers to start from left side of controller when 
facing terminal board. 

1o. Controllers to be numbered, starting at first switch from signal 
protecting movements over track in which switch is located. Num- 
ber of controller on side track end of crossover switch to be prefixed 
with “X”, 


SIDING X-331-5 X-33I-1_ 
MAINTRACK 
MAINTRACK 3333-6 5354 3338 


i MAIN TRACK 


; >30; 
S59k> 332-3 92071 MAIN TRACK 


see _ eee | SIDING 
X-3321 


METHOD OF CONTROLLER NUMBERING 





Action Recommended. 


Acceptance for submission to letter ballot as approved at No- 
vember, 1923, Stated Meeting. 
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MAXIMUM RESISTANCE FOR SWITCH CIRCUIT 
CONTROLLER, SHUNTING CIRCUITS 
AND CONTACTS. 


1924. 


Pir amrpessetance OL, One COMNtACt . 6. bute. ce welceevcusd cee ss .or ohm 
Total resistance of wire leads from contact to rails where 


two No. g A.W.G. solid copper conductors are used in 


each rail and the length of the circuit is 46 ft........... .o18 ohm 
EEC G Cop omrrt SNe vbte.e ee os state he Soe Reeth vo leas .028 ohm 
Recommended maximum resistance..................605. .03 ohm 


Action Recommended. 
Acceptance for submission to letter ballot as approved at No- 


vember, 1923, Stated Meeting. 


A.R.A. SIGNAL -ECTION SPECIFICATION 6321. 
DIRECT CURRENT AUTOMATIC BLOCK SIGNALS— 


LOW VOLTAGE. 
Options. 

(a) Where blanks have not been filled, or where an 
option is permitted and no preference stated, the Con- 
tractor’s recommended practice shall be followed. 

1924. 
Details of work. 
(a) Details of work are to be as herein described. 
1924. 
(b) The system of work will include the following 
features: 
1. Tracks to be signaled 
RIC VertraCk a, accu miles. ] 
4 double track ........... miles. } 
HE ete racic. eetnesas,| 
2. Power supply for signal system ........ volts 
oe ay Gas CVClES#a. -. .5 07. Dnases 
3. Source from which power is obtained ........ 
4. Overhead or underground distribution, open 
NUSE@SBOlE CADICO Ur G6, bee ics tiie ad te eae NT oA Sa tebade’s 3.5.6 3 5.0 
5. Pole line or conduit available for signal trans- 
mission line and low voltage control wires ......... 
GeeNumbper and t¥per Of SIOT Als neha ere ss 205 » 
7. Method of train operation at sidings ......... 
SO VSteIy Of SICNal CONLTOl eer ais ee. cicseloc ae 8 
9. Protection of switching moves ............... 
TO. Kid and CONngition Or Dallast cs. i) s,2 66s. se ee 
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2. Details of work.—Continued. 
11. Use of signal transmission line for other pur- 
poses than signaling .. 0.2... . ...c).: 
TQ. Shae cue cle hee ce fs ve. 04 es an e.. 


see ee © © oe 6 8 0 0 8 8 6 8 6.8 © © 6 0 Oe 6 8 8 6 6 8 6 lf eo 66 le 6 06) © fe le) me 6) amen 6 (en enele 


eo 0© © @ ee © 6 6 e's 6 ee 8 8 ee KH 8 © © oe 6 8 8 ee 6 le fe 8 ls eb) oO) eee nee ena enn le 


3. Detail and unit specifications. 

(a) Specifications referred to herein form an essential 

part hereof. 1924. 
4. Drawings. 

(a) Purchaser’s drawings form an essential part of this 
specification, and should contain the following informa- 
tion: 

1. Station maps drawn to scale showing track ar- 
rangement and surroundings, pole line or other sup- 
ports for line wires or aerial cables, approximate 
number of poles per mile, approximate average dis- 
tance of nearest pole from each signal or relay box 
to which line wire connections are required, nota- 
tions showing the sections of rail and drilling of rail 
joints. ). No.4 ea , dated .... i.e 

2. Track and signal plan drawn to scale showing 
tracks with grades and alignment; interlocking sta- 
tions; existing and proposed signals designating type, 
numbers, and operating characteristics; existing and 
proposed switches, derails and movable frogs, desig- 
nating their normal position and whether interlocked 
or non-interlocked; power stations; steam and elec- 
tric railway crossings; highway crossings; highway ~ 
crossing signals, and such other information as is de- 


sirable5 NO.) oe bee , dated .200 2 eee 
3. Circuit plans for all existing installations in the 
territory to be signaled. - No. <7). 9ees , dated 


coer erer ee ee ee ve ee 


4. Plans showing location of battery housing, junc- 
tion posts and relay locations. NO. (eee ; 
datedin eons coc eat 

5. Plans showing typical circuits for the control of 
power-operated signals, switch indicators, siding 
crossovers, highway crossing signals, train order 
signals, and other devices. No. ............ , dated 


eore ere ee ee eo oe 
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4. Drawings.—Continued. 


(b) Contractor’s drawings: 
1. The Contractor shall furnish, with his proposal, 
drawings or catalogue references for the apparatus 
he proposes to furnish, which is not covered by the 


drawings furnished by the Purchaser. No.......... ; 
MACOS eae so sles as 
BoP VVACUIIEC SS forte uy cee days after the award of the 


contract, and before the work is begun, the Con- 
tractor shall furnish for the approval of the Pur- 
chaser, the drawings specified herein. 

Bee VV TETIL., tate id oo ny days after receipt of the 
drawings, the Purchaser will indicate any corrections 
that may be necessary, or signify his approval. 

4. The Contractor shall be responsible for the cor- 
rectness of all drawings furnished by him, although 
the drawings may have been approved by the Pur- 
chaser. 

5. Any work done prior to the approval of the Con- 
tractor’s drawings will be done at the Contractor’s 
risk. 

6. After completion of contract, the Contractor 
shall furnish to the Purchaser corrected tracings or 
vandyke prints of all drawings furnished by him. 


1924. 
(c) No change shall be made in any approved drawing 
without the written consent of the Purchaser. 1924. 


(d) After the contract is awarded, each party shall fur- 
nish to the other necessary prints of his approved draw- 
ings. 1924. 


5. Furnished by the Purchaser. 


16 


(a) The Purchaser will furnish material and labor, or 
both, on items as indicated below, subject to the inspec- 
tion of the Contractor, who shall state any objections 
thereto before starting his part of the work. After rectifi- 
cation by the Purchaser of any defects reported, the Con- 
tractor shall assume full responsibility for the proper 
functioning of the installation. The intent of this sec- 
tion is to bar any claim by the Contractor that the work 
done by the Purchaser has not been performed in such 
manner as to enable him to fulfill all of the provisions of 
the contract. 1924. 

(b) The Purchaser will furnish material and labor, as 
indicated by “yes” or “no”: 
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5-b. Furnished by the Purchaser.—Continued. 
Items 
1. Ties for support of ap- 
paratus 
2. Move ties as may be 
necessary 
3. Move switch and tie- 
rods as may be neces- 
sary 
4. Rail insulations 
5. Bridge insulations 
6. Switch-rod insulations 
7. Tie-rod insulations 
8. Tie-plate insulations 
g. Sand, stone and cement 
o. Necessary grading and 
drainage 
11. Excavation of solid rock 
12. Poles for line wire 
13. Crossarms, pins, insula- 
tors and fittings 
14. Line wire 
15. Battery wells 
16. Signal bridges 
17. Aerial cable 
18. Submarine cable 
19. Apply necessary attach- 
ments to signal ap- 
paratus in service 
20. Make necessary altera- 
tions in any part of 
existing structures or 
apparatus 
21. Unload and properly 
house material that ar- 
rives on the ground 
before the Contractor’s 
force; this work to be 
done under the super- 
vision of the Con- 
tractor’s representa- 
tive 
22. Distribute material 
23. Obtain necessary permits 
from Federal, State and 
Municipal authorities 


Material Labor 
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5-b. Furnished by the Purchaser.—Continued. 
24. Tools, fixtures for build- 

ings and supplies re- 

quired for the mainte- 


HAMCE OL PCG Olathe e Fer net ce ee Liars Halas oS 
Pee UCL DiALCS on Newer Ue rete oe ave pees 
BIIZOULLUIALUMIEDOLIGH =n) 8 Keates cas we he 
27. Buildings. Plan ..... 

ALERT ro ae: erie hate ed 
Pets ap aPeces hee cornt ie AAR = ie Minar liane ele ier ee ao rk 
Ree ee RRP er eT PAC eee a, ble oo ule. ole 
RIE ae veers ey: VM Me eG, fa gies Hades 

1924. 
6. Shipment of material. 

(a) Material shall be shipped to .......... , care of 
Bee ei at's , marked for ............. Material shipped 
from Contractor’s factory at ............ shall be shipped 
Wea? 2 oN ae he and thence via ............ to destina- 
tion. (Gere ita.) I9QII. 


7. Transportation. 
will 


(a) The Purchaser a ae 


tion tor men, necessary for the installation, over the fol- 
MO eet ee te ee ec ei vic cis eS visit va’sc saa 


furnish transporta- 


De Cee hi = Pie 6 8 6 e 6 © 6.» 6 &.6 6.16 6 0 86 6 @€ 6 @ 6 6 em Ce wel eo @ ee 6 & Oe 2 6 se 6.0 8 oe 


ae eee ere @ ely St eles) ee Se Cre «6 6 ae 6 © Ve s ¢ @.15 a @ © 66.6 © © © © 6 6 &.6 6.8 oe 


(b) The Purchaser } ds ae ( furnish transporta- 
tion for tools and material, necessary for the installation, 
UPt aU CRICUOMWING PINGS wirtie se. Rae ea e  a ee 

(GiPS12-bey) rors: 

(c) The Purchaser } ube nae ( 

service. 1924. 
8. Inspection of installation. 

(a) The Contractor shall advise the Purchaser ........ 
days in advance of the time the installation will be com- 
pleted and ready for final inspection. The Purchaser will 
make inspection and tests within ............ days after 
the completion of the work. (G.P. 14-a.) IgI5. 

9g. Tests. 


furnish work train 


(a) The Contractor shall make such tests as may be 
necessary to demonstrate, to the satisfaction of the Pur- 
chaser, that the apparatus, as installed, is in accordance 
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g-a. Tests,—Continued. 
with the requirements of the specifications and contract. 
The Contractor shall provide such instruments and ap- 
paratus as may be necessary for making the tests. The 
instruments and apparatus shall remain the property of 
the Contractor. (G.P. 17-a.) 1916. 
10. Placing in service. 

(a) After receipt of written authority from the Pur- 
chaser, the Contractor shall place the installation in ser- 
vice under the supervision of the Purchaser, and shall 
leave’. i..9.oeea competent men on duty for ........... 
days thereafter. (G.P, 18-a.} tori 

(b) The Purchaser will place the installation in ser- 
vice in the event that he does not authorize the Con- 
tractor-to do so withini=.77, or. ine days after the com- 
pletion of the work to the Purchaser’s satisfaction. 

(G.P. 18-b.) 1915. 

(c) Signal aspects shall be displayed or changed only 
as authorized by the Purchaser. (G.P. 18-c.) 1916. 


11. Completion. 

(a) When the installation is completed, the apparatus 
and the surface of the ground which has been affected by 
the installation shall be left in a neat and clean condition. 

(G.P. 19-a.) IgIt. 
12. Alternate requisites. 

(a) Alternate requisites section 6324 forms a part here- 

of. (S.S. 4-a.) 1922. 
13. Clearances. 

(a) Clearances shall conform to A.R.A. requirements. 

*R-13-a. 1924. 


General Electrical Requirements. 
30. Dielectric requirements. 
(a) Dielectric requirements shall be in accordance with 
A.R.A. Unit specifications. *R-30-a. 1924. 
31. Identification. 

(a) Magnet coils shall be plainly marked with their re- 

sistance and Manufacturer’s reference. 1924. 
32. Insulation. 

(a) Coils and windings shall be of cotton-covered wire 
impregnated in accordance with A.R.A. Signal Section 
Requisites for Impregnating Compound Treatment of 
Non-Oil-Proof Electrical Windings. *R-32-a. 

(G.E.R. 32-a.) 1924. 


*Section 6324. Alternate requisites. 
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32. 


50. 


54. 


60. 


Insulation.—Continued. 


(b) Material used for insulation shall be such as will 
not be injuriously affected by atmospheric conditions. 
(G.E.R. 32-b.) 1917. 


Detail Provisions. 


Buildings. 
(a) Buildings shall conform to Purchaser’s specifica- 
RSCINS De ohio co tocadly SROA LEGS en rire: 5, taste 1924. 
Lighting. 
(a) Lighting shall conform to Purchaser’s specifica- 
ONGRS woe. PIALEO Mee ee ee ee 1924. 


(b) Wiring, fixtures, accessories and installations for 
electric lighting shall be in accordance with the rules of 
the National Board of Fire Underwriters and the require- 


ments of the local authorities. : 1924. 
Power supply. 
(a) The power plant shall consist of ............ to 
be furnished by ........... sean INStALLOOIDY. 2 Metts cuca a. 
1924. 


-(b) Apparatus shall be so located as to be easily ac- 
cessible for operation, attention to bearings, adjusting 
and cleaning. 1924. 

(c) When internal combustion engines are used, the 
Contractor shall install muffler outside of buildings as ap- 
proved by the Purchaser. 1924. 

(d) Power plant equipment shall conform to the fol- 
lowing specifications and drawings: 

1. Gasoline Engines—R.S.A. Specification 1211. 

2. Alternator—A.R.A. Signal Division Specifica- 
tion 7319. 

3. Switchboards—R.S.A. Specification 6217. 

4. Transformers—A.R.A. Signal Division Specifi- 
cation 8419. 

5- Motor Generators—Purchaser’s specifications 


6. R.S.A. drawings: 

(a) 1174—Line Charging Panels. 

(b) 1240—Motor Panel. 

(c) 1243—Switchboard Supports. 

(d) 1379—Generator Charging Panel. 

(e) 1420—Circuits for Line Charging Panels. 
7. Rectifiers—R.S.A. 1242. *R-60-d-7. 1924. 





*Section 6324. Alternate requisites. 
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78. Power distribution. 

(a) The drop in voltage supply under normal con- 
ditions between the source of power supply and the far 
end of any feeder shall not exceed 10 per cent., and shall 
not interfere with proper operation of the signals when 


power is restored to the line. 1924. 
(b) Power distribution circuits shall be ............ 
Volts; 2 eS ae eee cyclesjic CR eeeeoee phase. 1924. 


(c) Power lines shall be sectionalized at each signal 
location. *R-78-c. 1924. 


225. Insulation for pipe and switch fittings. 


(a) Insulation for pipe and switch fittings shall be in 
accordance with A.R.A. Signal Section Specification 1323 
and the following drawings: 

1. R.S.A. 1055—Switch Rod Insulation. 
2. R.S.A. 1094—One Inch Pipe Line Insulation. 
3. A.R.A. Sig. Sec. 1373—Gauge Plates—Insulated 


Butt Joint. 
4. A.R.A. Sig. Sec. 1454—Gauge Plate—Insulated 
Lap Joint. | 1924. 


261. Bolts, screws and washers. 
(a) Bolts and screws shall have U. S. Standard threads 


and nuts. *R-261-a. 1924. 
(b) Nuts and bolt heads shall be square. *R-261-b. 
1924. 
(c) Lag screws shall have gimlet points, cut threads 
and square heads. 1924. 
(d) Flat washers shall be standard cut. 1924. 
(e) Cast washers shall be in accordance with drawing 
1458. ; 1924. 
(£) Spring lock washers shall be of ............ type. 
1924. 


(g) Lag screws shall be screwed, not driven, their en- 
tire length into holes previously filled with oil. These 
holes shall be bored small enough to provide full bearing 
for thread. 1924. 


(h) Washers shall be used under bolt heads and nuts 
where they come in contact with wood. 1924. 


(i) Spring lock washers shall be used under nuts where 
they come in contact with metal. 1924. 


*Section 6324. Alternate requisites. 
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270. Foundations. 


(a) Foundations shall be of concrete constructed in 
place. *R-270-a. 1924. 

(b) Foundations shall be rigid, level and in alignment. 
1924. 

(c) Foundations shall be set parallel to track except 
where alignment of apparatus requires otherwise. 1924. 


(d) Dimensions and elevations of concrete foundations 
shall conform to R.S.A. drawings or as specified in 
*R-270-d: 

I. 1105—Concrete Foundation for Channel Column 
Bracket Post. 
2. 1108—Concrete Foundation for Pipe Bracket 


Post. 
3. 1259—Foundation for Ground Mast Bottom 
Mechanism Signals. 1924. 


(e) Dimensions for concrete foundations are indicated 
for level and solid ground. The Purchaser will decide 
when deviations from specified sizes are necessary. 

1916. 

(f£) Concrete foundations shall stand until properly set 
before any apparatus is connected thereto or placed there- 
on. IQI5. 


(g) Foundations shall be so constructed that apparatus 
can be removed without disturbing them. IQI5. 


271. Foundation bolts. : 
(a) Foundation bolts shall be in accordance with R.S.A. 
drawings or as specified in *R-271-a: 
I. 1105—Concrete Foundation for Channel Column 
Bracket Post. 
2. 1107—Foundation for Ground Mast Mechanical 


Signals. 

3. 1108—Concrete Foundation for Pipe Bracket 
Post. 

4. 1259—Foundation for Ground Mast Bottom 
Mechanism Signals. 1924. 


280. Cement concrete. 


(a) Cement concrete shall conform to R.S.A. Specifica- 
tion ITT, 1924. 
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400. Signals. 


(a). Signals shall iberofs 75.5.8. type. Semaphore 
signals shall have an arm travel of ............ deg. in 
there oe eee quadrant. 1924. 


(b) Signals shall conform to the following specifica- 
tions and drawings: 


Is 


2I. 


22. 


23. 


Direct Current Motor Semaphore—R.S.A. 
Specification 2011. 


. Electric Color Light Signal—A.R.A. Signal Di- 


vision Specification 8019. 


. Electric Position Light Signal—A.R.A. Signal 


Division Specification 8119. 


. D.C. Motor Operated First Range Voltage 


High Signal Mechanism—A.R.A. 
Signal Division Specification 
10020. 

R.S.A. 1030—Deck for Pipe and Channel 
Column Bracket Posts. 


. R.S.A. 1031—Pipe Bracket Post Head and 


- Trunking Cap. 


. R.S.A. 1032—Channel Column Bracket Post. 
. R.S.A. 1033—Mounting for Bottom Mast Mech- 


anism Cases on Bracket Posts. 


. Drawing 1034—Base for Ground Signal Masts. 
. R.S.A. 1035—Signal Masts. 
. R.S.A. 1036—Base for Bridge and Bracket 


Masts. 


. R.S.A. 1038—Base for Pipe Bracket Post. 
. R.S.A. 1039—Pipe Bracket Post. 


R.S.A. 10o40—Semaphore Spectacle—Design 
at A 


. R.S.A. 1041—Semaphore Spectacle—Design 


“SR”? 


. R.S.A. 1049—Details and Assembly of Adjust- 


able Lamp Bracket. 


. R.S.A. 1050—Pinnacle. 

. R.S.A. 1052—Ladder Foundation. 

. R.S.A. 1083—“U” Bolt and Clamp. . 

. R.S.A. 1rog0o—Filler Block to Limit Travel of 


Signal Arms. 
R.S.A. 1tog1—Filler Block to Limit Travel of 
Signal Arms. 


'R.S.A. 1092—Filler Block to Prevent Travel 


of Signal Arms. 
R.S.A. 1093—Diagram of Spectacle Clearance. 
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400-b. Signals.—Continued. 
24. R.S.A. 1178—Clamps for Base of Bridge and 
Bracket Masts. 
25. R.S.A. 1179—Details and Assembly of Hand- 
rail for Bracket Post. 
26. R.S.A. 1235—Semaphore Spectacle—Design 
Mad, Oh 
27. R.S.A. 1238—Details and Assembly of Marker 
Lights. 
28. R.S.A. 1362—Ladder Parts. 
29. R.S.A. 1363—Ladder Hand-Rails. 
30. R.S.A. 1364—Ladder Platforms. 
31. R.S.A. 1365—Ladders for Ground Mast Sig- 
nals. ; 
32. R.S.A. 1366—Ladders for Bracket Mast Sig- 
nals. 
33. R.S.A. 1371—Ladder Clamps and Stays. 
34. R.S.A. 1372—Ladders for Bracket Posts. 
35. R.S.A. 1387—Adapter-Base for Ground Mast 
Bottom Mechanism Signals. 
36. Drawing 1449—Base for 4 Inch Mast. 1924. 
(c) Signals shall be located preferably over, or upon 
the right of and adjoining, the track to which they refer. 
1916. 
(d) Signals shall be aligned to give the best view to 
approaching trains as determined by the Purchaser. 
1924. 
(e) Before any signals are erected, the Purchaser shall, 
in the presence of the Contractor’s representative, locate 
each signal. 1916. 
(f£) Wood signal blades shall be in accordance with 
R.S.A. 1065. *R-400-f. 1924. 
(g) Steel signal blades shall be in accordance with 
Purchaser’s specification No. ........ PIOALEG. Behan 


425. Roundels, lenses and glass slides. 
(a) Roundels, lenses and glass slides shall conform to 


R.S.A. Specification 6918 and drawing 1414. 1924. 
(b) The following sizes and colors shall be used: 
Diameter 
Color Inches 
Feige £85 ORE oR Leet er a NE See ge ae ila a 
Fp SVT oe A PE Corey eA err 
SE OCCE Un mame eRe Pet th GE Rs ci) | s.c's ck ee) 0.s, share 
Ape ACK sis iit ards) BREE NAR, cook gic Cece dee 
1924. 
(c) Roundels shall be securely fastened in spectacles 
in a manner satisfactory to the Purchaser. 1916. 
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430. Lamps. 
(a) Lamps shall be furnished as follows: 
( Waite Seqiqetcy- oil 
Sees Cane electric ( 1@MPS- 1924. 
(b) Oil lamps shall be in accordance with R.S.A. 1100 
and 1101. *R-430-b. IQI5. 
(c) Electric lamp cases shall be in accordance with 
R.S.A. 1222 and 1395. *R-4q30-c. 1924. 
(d) Incandescent electric lamps shall conform to R.S.A. 
Specification 5115 and R.S.A. 1329. *R-430-d. 1924. 


500. Circuits. 
(a) Circuits shall conform to A.R.A. Signal Section 
Requisites for Direct Current Automatic Block Signaling 
Circuits. *R-500-a. 1924. 
502. Track circuits. 
(a) Track circuits shall conform to A.R.A. Signal Sec- 
tion Requisites for Direct Current Automatic Block Sig- 


naling Circuits. *R-502-a. 1924. 
507. Signal lighting. 
(a) Method of signal lighting shall be ............... 
1924. 
520. Wire \ 


(a) Wire shall conform to following specifications or 
as specified in *R-520-a: 
1. Double Braided, Weatherproof Galvanized B.B. 
Line Wire—R.S.A. Specification 3212. 
2. Galvanized Messenger Wire—R.S.A. Specifica- 
tion 4714. 
3. Thirty Per Cent. Conductivity Hard Drawn Cop- 
per Clad Steel Line Wire—R.S.A. Specifica-: 
tion 7118. 
4. Double Braided Weatherproof Hard Drawn Cop- 
per Line Wire—R.S.A. Specification 7218. 
5. Mineral Matter Rubber Compound Insulated 
Signal Wire for 660 Volts or Less—A.R.A. 
Signal Division Specification 11120. 1924. 
521. Size of conductors. 
(a) Wires shall be of the following sizes: 


Insulated or Use or 
Size Metal Bare Location 
) er Ter Rrra ES A 
, er er re hee ene Gee act | 
Be he dye OR a ee ee elec sue te ole: con 2 
1924. 
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521. Size of conductors.—Continued. 
(b) Single conductor wire smaller than No. 14 A.W.G. 


shall not be used for exterior wiring. 1924. 
(c) Wire smaller than No. 16 A.W.G. shall not be used. 
1924. 
(d) Line wire smaller than the following sizes shall not 
be used: . 
No. 
1. Hard-drawn copper 10 A.W.G. 
2. Hard-drawn copper clad steel 12 A.W.G. 
3. Galvanized iron 9 B.W.G. 
1924. 


(e) Relay and battery leads to rails shall be not smaller 
than No. 10 A.W.G. copper wire or its equivalent. 1924. 
(f) Bridle or shunt connections to rails shall be not 
less than the equivalent of two No. g A.W.G. copper 
wires, connected in multiple. 1924. 
522. Cable. 
(a) Cable shall conform to the following specifications 
or as specified in *R-522-a: 
1. Aerial Aluminum Cable Steel Reinforced— 
R.S.A. Specification 5416. 
2. Aerial Braided Cable for 660 Volts or Less— 
A.R.A. Signal Division Specification 8920. 
3. Rubber Insulated Armored Submarine Cable for 
660 Volts or Less—A.R.A. Signal Division 
Specification 9020. 
4. Lead Covered Cable for 660 Volts or Less— 
A.R.A. Signal Division Specification 9120. 
5. Armored Submarine Cable for 2200 Volts— 
A.RA. Signal Division Specification 9220. 
6. Lead Covered Cable for 2200 Volts—A.R.A. Sig- 
nal Division Specification 9320. 
7. Underground Braided Cable for 660 Volts or 
Less—A.R.A. Signal Division Specification 
9420. 1924. 
(b) Cables shall be composed of conductors as follows: 


Type of Number of Size of Stranded or 
Cable Conductors Conductors Metal Solid 
1924. 


*Section 6324. Alternate requisites. 


436 American Railway Association. 
Com. IV.—D.C. Auto. Block Signaling. [March, 1924 





526. Wiring. 
(a) Wires in trunking, chases, or conduits shall be laid 
loosely, without stretching or crowding, not more than 75 


per cent. of the space being used. 1924. 
(b) Not more than 2 wires shall be connected to one 
binding post or terminal screw. 1924. 
(c) Leads to movable instruments shall be of flexible 
wire. *R-526-c. 1924. 
(d) Eyelet terminals shall be used on flexible wire. 
Tips of eyelets shall be dipped in solder. 1924. 


(e). Wires for ground leads of lightning arresters shall 
be installed in accordance with R.S.A. Specification 6017. 


*R-526-e. 1924. 
(f) Bootleg connection to rail shall be of the following 
type: “Drawing).5 2 ee , dated}. 32 cee 1924. 


527. Common return. 
(a) Length of common return shall not exceed 6 miles. 
*R-527-a. 1924. 
(b) Common return shall be sectionalized at locations 
wherever possible, without overlapping or use of ad- 
ditional instruments... 1924. 
(c) Where common return is used, it shall be available 
for test at each line break location. *R-527-c. 1924. 
(d) All connections to common return, except line 
taps, shall be made in terminal boxes. 1924. 


528. Joints in wires. 
(a) Joints or breaks shall not be made in wires other 
than open line wires except by permission of the Pur- 


chaser. 1924. 
(b) Joints shall be located where accessible for in- 
spection. 1924. 


(c) Method of making joints shall conform to A.R.A. 
Signal Division Specification 11020, and the following 
drawings: 

1. Drawing 1405—Weatherproof Insulated Iron 
Line Wire Joint. 

2. Drawing 1406—Rubber Insulated Solid Copper 
Wire Joint. 

3. Drawing 1407—Weatherproof Copper Line 
Wire Sleeve Type Joint. 

4. Drawing 1408—Stranded Wire Joint. 1924. 
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529. Fuses. 
(a) Fuses shall be in accordance with R.S.A. Specifica- 
tion 3813, A.R.A. Signal Division Specification 9620, and 


R.S.A. 1309. 1924. 
(b) Fuses shall be: 
Type Voltage Capacity 

RU rh prepa hee fae hth, cee Gn ine eee meee 

SY os ee OMe see etry, OG Leh, erg Akt hs vege oo Pe we as oa 

ee ce Bren neg AY OS Sera ees 6 wie es 
1924. 

(c) Fuse clips shall be mounted on an insulating base 
of fireproof material. 1924. 


(d) The necessary fuses to properly protect all ap- 
paratus and circuits shall be installed as shown on circuit 
plans. 1924. 
530. Tagging. 
(a) Wire shall be identified by tagging as follows: 
1924. 
(b) Line wire shall be identified at dead ends and taps 
by non-corrosive metal tags nailed to crossarms below 
pins. *R-530-b. 1924. 
531: Wire terminals. 
(a) Terminals for wire and cable conductors shall be 
in accordance with R.S.A. 1056, and shall be installed in 
an accessible position and neatly arranged on terminal 


boards in housings. 1924. 
532. Petroleum asphaltum. 
‘Es La eee oe wires shall be installed in petroleum 
asphaltum. 1924. 


(b) Petroleum asphaltum when specified shall conform 
to and be installed in accordance with R.S.A. Specifica- 
tion 6117. 1924. 

(c) When wires are installed in petroleum asphaltum 
in trunking, they shall be loosely bound and so laid in the 
petroleum asphaltum as to be practically free of contact 
with walls of the trunking. 1924. 

(d) When petroleumasphaltum is used, terminal boxes, 
bootlegs, trunking and bootleg terminals shall be in ac- 
cordance with the following R.S.A. drawings or as speci- 
fied in *R-532-d: 

I. 1154—Terminal Box and Bootleg. 

2. I155—Junction Box. 

3. 1156—Trunking. 

4. 1157—Bootleg Terminal. IQI5. 
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532. Petroleum asphaltum.—Continued. 

(e) Petroleum asphaltum shall have a temperature of 
not below 210 deg. F. nor above 250 deg. F. when poured 
into trunking. 1924. 

540. Bonding. 

(a) Bonding shall conform to A.R.A. Signal Section 

Specification 13524 for Bonding Track Circuits. 1924. 
550. Batteries. 

(a) Batteries shall conform to the following specifica- 
tions and drawings: 

1. Gravity Battery Coppers—R.S.A. Specification 
3313. 

2. Gravity Battery Zincs—R.S.A. Specification 
3413. 

3. Electrolyte for Lead Type Storage Battery— 
R.S.A. Specification 4314. 

4. Nickel, Iron, Alkaline Storage Battery—R.S.A. 
Specification 4915. 

5. Crystallized Copper Sulphate—R.S.A. Specifi- 
cation 5015. 

6. Composite Type Stationary Storage Battery 
for Signaling—R.S.A. Specification 5316. 

7. Pure Lead Type Stationary Storage Battery for 
Signaling—R.S.A. Specification 5817. 

8. Type “A” Caustic Soda Primary Cells and Re- 
newals—A.R.A. Signal Division Specifica- 
tion 8720. 

9. Lead Type Portable Storage Battery for Sig- 
naling—A.R.A. Signal Division Specification 
8820. 

10. Primary Battery Jar—A.R.A. Signal Section 
Specification 11321. 

11. Glass Battery Jar for Storage Cells—A.R.A. 
Signal Section Specification 11722. 

12. Drawing 1053—Round Jars and Covers. 

13. R.S.A. 1087—Zinc. 

14. R.S.A. 1088—Coppers. 

15. Drawing 1224—Storage Battery Jars, Covers, 
Hold-downs and Sand Trays. 

16. R.S.A. 1241—Lead Elements. 

17. R.S.A. 1248—Portable Storage Battery. 

18. R.S.A. 1340—Storage Battery Connection Bolt. 

19. R.S.A. 1341—Storage Battery Separator. 

20. Drawing 1419—Rectangular Jars and Cover. 


1924. 
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550. Batteries.—Continued. 


(b) Track batteries shall be of ............ type and 
est. ate ts capacity. 1916. 

(c) Line, batteries shall be‘of .2iwe0. /ce. type and of 
ot ee capacity. 1916. 

(d) Operating batteries shall be of............. type 
RCRD) ic. ars rors « capacity. 1916. 


(e) Jars for caustic soda type of battery shall be 
ook See shape heat-resisting glass. *R-550-e. 


1924. 
600. Relays. 
BEIRCIOV ME SUALLE DERE ss oleh reheat take ds wee desc eens 
1924. 
(b) D.C. neutral relays shall conform to A.R.A. Signal 
Division Specification 10520. 1924. 


610. Circuit controllers. 
(a) Switch circuit controllers shall conform to A.R.A. 
Signal Division Specification 9520. *R-610-a. 1924. 
(b) Switch circuit controller connections shall be in 
accordance with R.S.A. 1223. *R-610-b. 1924. 
(c) Switch circuit controllers shall be connected to 
the normally closed point. 1924. 
(d) Switch circuit controller contacts that shunt track 
circuits shall be adjusted to close when switch point 
is open more than % in. and remain closed for the re- 
mainder of the throw of switch. Contacts that are closed 
only in full normal or only in full reversed position of 
switch shall open when switch point is open more 
than % in. and remain open for the remainder of the 
throw of switch. 1924. 
(e) Switch circuit controllers, where shunt circuits are 
required, shall have two independent connections to each 
rail of each track circuit affected by the opening of the 
switch. Where available, two contacts shall be used. 
*R-610-e, 1924. 
(f) The resistance of the shunting circuit shall not 
exceed .03 ohm. The wire connections to rails shall not 
be smaller than No. 9 A.W.G. 1924. 
(g) When plunger lock, drawbridge, lever latch circuit 
controllers and circuit controllers for mechanically inter- 
locked signals are used, they shall be of the following 


PRET ee Pr tn. sols, fale cuatalane ay aial eesiead Mie vwtr sl ace eke 6 mob a imisiis. © A. 9 '¥in8 6 


rs ot ak ae et Glee. o. ose. el ahe see (Rle 10) c6 6/1 6y ey O2166) eRe emis 9 ke) 0! ce O84) 6: @) oF \0 9, 's), 0: 0) "HOM 


i ee. el eles @ dete 6 © 6) Cao) 608% 6) 6! le) .¢) Oecd C..e el 6 Ue m6) BS ORS) 6 ¢: 8°66 6 e710) 6 4) 0 80 
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Electric locks for hand-operated switches. 
(a) Electric locks shall conform to A.R.A. Signal Di- 
vision Specification 9820. *R-615-a. 1924. 


Switch indicators. 
(a) Switch indicators shall conform to R.S.A. Requi- 
Sites. *R-625-a. 1924. 


Annunciators, annunciator bells. 
(a) Annunciators shall be of the following type ...... 


wea a! ares &inlRie ed Boal la i) wx Sleep sunieratsat hte tes le er 1924. 
(b) Annunciator bells shall conform to R.S.A. Specifi- 
cation 3513. *R-630-b. 1924. 


Lightning arresters. 
(a) Lightning arresters shall meet R.S.A. Requisites. 


1924. 
(b) Lightning’ arresters*of =. 4-4... ae design shall 
be used as shown on circuit drawings. 1924. 
(c) Vacuum gap lightning arresters shall conform to 
R.S.A. Specification 5215. 1924. 


(d) Lightning arrester grounds shall be in accordance 
with R.S.A. Specification 6017 and R.S.A. 1424. *R-635-d. 


1924. 
Trunking. 
(a) Trunking shall be of material and sizes as follows: 
Material Size 

| Pre PEL 
QZ. ie awe leek sees bey) ie one 
Qe we ae 6 lias a oan nk ete cp ats 

1924. 


(b) Untreated wood trunking shall conform to R.S.A. 

Specification 5716 and drawings 1176 and 1177. *R-700-b. 
1924. 

(c) Concrete trunking shall conform to A.R.A. Signal 

Section Specification 12422 and drawings 1452 and 1453. 


*R-700-C. 1924. 
(d) Installation of trunking shall be in accordance with 
Purchaser’s drawings ............ , dated. 4... oe eee 
1924. 


(e) Location of trunking and local conditions shall de- 
termine height of trunking above ground. In general, 
where installed on road bed bottom, trunking shall be 1 
in. above ground and where under rails, top of capping 
14 in. below base of rail. ' 1924. 
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yoo. Trunking.—Continued. 
(f) Trunking shall, where possible, be so installed 
that there will be sufficient slope for drainage. 1924. 
(g) Nails shall not be driven through the trunking 
from the inside of the groove, nor shall they be driven 
into the groove from the outside. IQII. 
(h) Inside corners of trunking at turns must be 
rounded to prevent injury to insulation on wires. 


1916. 
(1) Capping shall be securely fastened to trunking as 
SRN Tre re ge eg Ee a eee Ee cad Riera s'xiv so 3 he 
NN a aM REN ha dai idk 5 5 aie ah “Wt gill tlie ou 1924. 


703. Joints in wood trunking. 
(a) Joints in wood trunking shall be made in accord- 


aoce with Purchasers Grawines os... de nie we , dated 

LIS Aa ee 1924. 
(b) Joints in separate parts of trunking shall be stag- 

gered at least 1 ft. 1924. 


705. Supports for wood trunking. 
(a) Supports for wood trunking shall be of material 
and sizes as follows: 
Material Sizes 


1924. 
(b) Stakes where used shall be of not less than 3 in. x 4 
in., or of equivalent circular section. When stakes of a 
greater length than 3 ft. 6 in., or a greater cross-section 
than 3 in. x 4 in. are necessary, information as to the 
number, length and cross-section will be furnished by the 
Purchaser. 1924. 
(c) Trunking above ground shall have supports placed 
not more than 5 ft. centers. 1924. 
(d) When trunking exceeds a width of 7 in., additional 
supports shall be provided as follows: ................. 
1924. 
(e) Stakes shall be placed vertically and extend a suf- 
ficient distance into the ground to rigidly support the 
trunking to the satisfaction of the Purchaser. 1924. 
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705. Support for wood trunking.—Continued. 
(f) A piece of capping 8 in. long aud the width of 
trunking shall be placed between the trunking and each 


support. 1924. 
(g) Each joint in the bottom of the trunking shall have 
a support. 1924. 


(h) When trunking is extended across ditch or other 
depression necessitating a span of more than 5 ft. it shall 
be reinforced by a piece of timber 4 in. x 6 in. in size, laid 
horizontally and with suitable supports under reinforcing 
piece. : 1924. 

(1) Exposed trunking crossing under tracks containing 
other than track circuit wires, shall be protected by metal 
covering between rails. 1924. 


708. Bootleg. 
(a) Trunking supporting wire connection to rail shall 
be in accordance with Purchaser’s drawing ............ F 
dated 2 ee 1924. 


709. Bootleg terminals. 
(a) Terminal wire connection to rail shall be in ac- 


cordance with Purchaser’s drawing ............ , dated 
20 eens 1924. 
710. Junction boxes. 
(a) Junction boxes shall be: ...... 239. eee 
1924. 
711. Terminal boxes. 
(a) Terminal boxes shall be...) .. oe 
1924. 
712. Conduits. 
(a) Conduits shall be ......5....5.. 00 =e 
1924. 
(b) Conduits shall conform to the following R.S.A. 


Specifications: 
1. Vitrified. Clay Conduit—Specification 2412. 
Steel Pipe Conduit—Specification 3613. 
Wrought Iron Pipe Conduit—Specification 3713. 
Impregnated Fibre Conduit, for the Protection 
of Insulated Wires and Cables—Specification 
6418. 1924. 


pep 
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712. Conduits.—Continued. 


(c) Installation shall conform to the following specifi- 
cations and drawings: 
1. Installation of a Vitrified Clay Conduit System— 
R. S. A. Specification 4514. 
2. Installation of Fibre and Metal Conduit Systems 
—R.S.A. Specification 5516. 
3. R.S.A. Drawings: 
(a) 1331—Method of Laying Single and Sewer 
Pipe Duct. 
(b) 1332—Duct Reducers, Mandrels, Duct 
Plugs and Dowel Pins. 
(c) 1333—Manhole Frame and Cover. 
(d) 1334—Cable Hanger Sockets, Sewer Steps 
and Manhole Clevis. 
(e) 1335—Vitrified Clay Duct. 
(f) 1336—Method of Laying Single and 
Multiple Duct. 
(g) 1337—Concrete Manhole. 
(h) 1338—Brick Manhole. 
(i) 1339—Manhole Frame and Cover. 
1924. 
713. Parkway cables. 
(a) Cables shall be laid in a trench not less than 2 ft. 
deep. *R-713-a. 1924. 
(b) Cables shall not be laid in cinders. 1924. 


714. Line material. 
(a) Line material shall conform to the following specifi- 
cations and drawings: 
1. Wood Crossarms—R.S.A. Specification 2512. 
2. Crossarm Braces and Heel and Toe Bolts— 
R.S.A. Specification 2612. 
3. Steel Crossarm Pins—R.S.A. Specification 2712. 
4. Crossarm Through Bolts and Double Arm Bolts 
—R.S.A. Specification 2812. 
R.S.A. 1089—Cross Arms. 
R.S.A. 1165—Cross-Arm Standard Steel Pin. 
R.S.A. 1166—Cross-Arm Steel Terminal Pin. 
R.S.A. 1219—Cross-Arm Brace. 
. Drawing 1220—Crossarm Bolts—Galvanized. 
1924. 
(b) Insulators shall beiof ........... EVDO scat Nae pints 
material. 1924. 


© OI AU 


*Section 6324. Alternate requisites. 


444 American Railway Association. 
Com. IV.—D.C. Auto. Block Signaling. [March, 1924 


715. Line construction. 


(a) Line construction shall conform to Purchaser’s 
specifications 4.9 ness ee , dated .“c...5eeeee , and com- 
ply with local requirements. 1924. 


(b) Details of line construction shall conform to the 
following drawings: 
1. Drawing 1403—Branch Connection to Line Wire 
Double Crossarm Support. 
2. Drawing 1404—Branch Connection to Line Wire 
Single Crossarm Support. 
3. Drawing 1411—Branch Connection to Dead- 
Ended Line Wires Double Crossarm Support. 
4. Purchaser’s° drawings ..-..)2.50eee , dated 


720. Instrument shelters. 


(a) Instrument shelters shall conform to the following 
drawings or as specified in *R-720-a: 
1. R.S.A. 1181—Cable Post Pinnacle and Cable 
Outlet. 
2. Drawing 1182—Relay Boxes—Sizes “A” and 
Siu 
. Drawing 1183—Relay Box Details—Size “B”. 
Drawing 1184—Relay Box Details—Size “A”. 
R.S.A. 1185—Cable Posts and Relay Boxes. 
. R.S.A. 1367—Relay Box Inlet Bracket. 
. Drawing 1368—Relay Box Linings and Ter- 
minal Boards. 
8. Drawing 1369—Relay Box Fittings. 
9. R.S.A. 1374—Relay Box and Cable Post Mount- 


ings. 1924. 
729. Battery housings. 
(a) Battery housings shall be of ............ type. 
1924. 


(b) Concrete battery box shall conform to A.R.A. Sig- 
nal Section Specification 11622, and drawing 1343. 1924. 
(c) Battery chutes shall conform to the following 
R.S.A. drawings: 
I. 1227—Battery Elevators. 
2. 1228—Details of Single Battery Chute. 
3. 1229—Details of Double Battery Chute. 
4. 1230—Assembly of Battery Chutes. 1924. 


*Section 6324. Alternate requisites. 
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735. Insulated rail joints. 
Parmernstiated Tail’ joints. shall be’... bie. se hee ee we 


748. Insulating fibre. 
(a) Insulating fibre shall conform to A.R.A. Signal Sec- 
tion Specification 1323. 1924. 
800. Paint and painting. 
(a) Paint and painting shall conform to A.R.A. Signal 
Section Specification 12022. *R-800-a. 1924. 
925. Padlocks. 
(a) Padlocks and other locks shall be................- 
926. Number plates. 
Pee NUIODET DIAteR SNA LL DG s yur yiiie co gis LY vin eivlv ee ¢vcle's 


6324. Alternate requisites. 
(a) Purchaser will fill in such items wherein he desires 
to deviate from the requirements of the specification. 


1924. 
R-13-a. 
SRL CCGA LID OMe do oreo «cag nen classe Caden s + eee 
1924. 
R-30-a. 
etelectricerequirements shall bé .......2sce cece cnet 
es Eo, 5 nuxle vc. e!onn, deo ata d's 1924. 
R-32-a 
silk-covered 
Coils and windings shall be of 4 enameled wire. 


8 6 © oe ein 6 ee 8 


Silk-covered wire shall be impregnated in accordance 

., § ARA. Signal Section Requisites for Non-Oil- 
with oe Uys « pew ee sa Ce .6 a) @) 6.8) 2) 6) e-8) Oe 
Proof Electrical Windings. | eee ietebs lieben ac: 


S 6s 2 6 66 6B e 6 8'6 © 8 0.0 © © © 8 eee 8 © 


{ RS.A. Specification 4113. | 


cordance with Pe tr ee Aca te 1924. 
R-60-d-7. 
Rectifiers shall conform to Purchaser’s specification 
os RRR eR POs Pe ae Ce eae 1924. 
R-78-c 
Power lines shall be sectionalized at ................. 
Ne Fee, iar Nn eee cue rt celta< cla eangep ed oh 1924. 


*Section 6324. Alternate requisites. 
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6324. Alternate requisites.—Continued. 


R-261-a. 
Bolts and screws shall have .-. ..0s threads and 
nuts. 1924. 
R-261-b. 
{ hexagonal. 
Nuts and bolt heads shall be } ae 1924. 
R-270-a. 
Foundations shall be constructed <u.) .¢- emer 
EI re ey ee 1924. 
R-270-d 
Dimensions and elevations of concrete foundations 
shall be in accordance with drawing ............ , dated 
Nt, GMa ok eee 1924. 
R-271I-a 
Foundation bolts shall be in accordance with drawing 
bts og eee Te , dated RL AD eee 1924. 
R-400-f 
Wood signal blades shall be... ..7. . . ae 
RA Ce i re We iui 1924. 
R-430-b 
Oil lamps shall be ..:.........2.... fete pele 
1924. 
R-430-c. 
Electric lamp cases shall be .... 1.2.5) orn ee 
1924. 
R-430-d. 
Incandescent electric lamps shall be ................. 
MN PIPER A TS 1924. 
R-500-a 


Circuits shall vary from A.R.A. Signal Section Requi- 
sites for Direct Current Automatic Block Signaling Cir- 
cuits, as follows: 2... 0.0. .5 0.6. eee « 0c eenen 


R-502-a. 
Track circuits shall vary from A.R.A. Signal Section 
Requisites for Direct Current Automatic Block Signaling 


Circuits, as follows: ................ sisi 
1924. 
R-520-a. 
Wire shall conform to specification .2.0.555.. eee 3 
dated’ s “. 44ers eee oe 1924. 
R-522-a. 
Cable shall conform to specification .............0008 


dated «2. hb et eee 1924. 
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6324. Alternate requisites.—Continued. 


R-526-c. 
Leads to movable instruments shall be ............... 
1924. 
R-526-e. 
Wires for ground leads of lightning arresters shall be 
ReRECOGMOSE TOL LOUS © oy cire. i ways tis hereon Vins os ain « Ob sietels kee 
1924. 
R-527-a. 
Length of common return shall not exceed ........... 
miles. 1924. 
R-527-c. 
Where common return is used, it shall be available for 
A NC ee Ce esc ae HER er di ee ok dew tae ee 
1924. 
R-530-b. 
Line.wire:shallibe identified at .....<..<:. 6.6005. by 
j fibre } 2 ; 
] Bae ae ( tags nailed to crossarms below pins. 
1924. 
R-532-d. 


When petroleum asphaltum is used, terminal boxes, 
bootlegs, trunking and bootleg terminals shall be in ac- 


cordance with drawing ............ PidateCGn...). dates ee 
1924. 
R-550-e. 
Jars for caustic soda type of battery shall be of ....... 
( non-heat-resisting glass. ] 
shape { porcelain. 4 
1924. 
R-610-a. 
Switch circuiticontrollérs shall be’. .4 6... enc ee te ees 
1924. 
R-610-b. 
Switch circuit controller connections shall be ........ 
1924. 
R-610-e. 
Switch circuit controllers, where shunt circuits are re- 
PREC MRI AUT DAVEL, ohoechait.tsre acoete cc ett e Mis wists Cain's Ag idaag eet 
R-615-a. 
TLACTHICELOCES Silas DGte ie wen” Pea hts oao sa os oe wee 
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6324. Alternate requisites.—Continued. 


R-625-a. 
Switch indicators’shall’ be 7) is...2. Jog 
1924. 
R-630-b. 
Annunciator bells shall be :....... 4-2 
1924. 
R-635-d. 
Lightning arrester grounds shall be ...........0.... 
1924. 
R-700-b. 
Untreated wood trunking shall be ....2 23g e. ene 
1924. 
R-700-c. 
Concrete trunking shall be ..........5 1. ) oe 
1924. 
R-713-a. 

Cable shall be laid in a trench not less than ........... 

ft. deep. 1924. 
R-715-b-4. 

Purchaser's drawings .- 3.40 , dated 5.3 sae 
shall be substituted for A.R.A. Sig. Sec. 1403, 1404 ca 
I4II. 1924. 

R-720-a. 
Instrument shelters shall be’ ::....2. 1. Gunes ee 
1924. 
R-800-a. Fz: 

Paint and painting shall conform to specification ...... 

a fd te See aoe pate Gita ae renae at 1924. 


Action Recommended. 


Acceptance for submission to letter ballot as revised, superseding 
subject-matter in the Manual. 


Signal Section. 449 
March, 1924] Com. IV.—D.C. Auto. Block Signaling. 





A.R.A. SIGNAL SECTION SPECIFICATION 13524. 
BONDING TRACK CIRCUITS. 
1. Purpose. 
(a) The purpose of this specification is to provide for 
bonding for railway signaling track circuits. 
(S.S. I-a.) rgrg. 
2. Drawings. 
(a) Purchaser’s drawings accompanying this specifica- 
tion and forming an essential part thereof, areas follows: 


etwas bow 8) esa ae) @ wh Wren 6 6 s.0 eb Se BFS 6 Oe, 8)» Os Se 6) 6, e Chere «ep we Oe Ce » € 0 @ 


3. Alternate requisites. 
(a) Alternate requisites section 13524 forms a part 
hereof. (S.S. 4-a.) 1922. 
4. Material. 
(a) Rail bonds for joints other than those hereinafter 
specified shall have a conductivity of not less than the 
equivalent of two No. 6 A.W.G. copper clad bonds of 40 
per cent. conductivity. *R-q-a. . 1924. 
(b) Rail joints through tunnels shall be bonded with 
two No. 6 A.W.G. copper bond wires, which shall con- 
form to A.R.A. Signal Section Specification 10820. *R-4-b. 
1924. 
(c) Rail joints located in station platforms, road cross- 
ings, or where planking or paving is maintained between 
the rails, shall be bonded with four No. 6 A.W.G. copper 
bond wires, A.R.A. Signal Section Specification 10820, 
located behind the angle bars; two being on the gauge 
side of rail and two on the opposite side. *R-4-c. 1924. 
(d) Channel pins shall conform to A.R.A. Signal Sec- 
tion Specification 2312 and drawing 1086. *R-4-d. 
1924. 
(e) Cross bond connections at crossovers and turnouts, 
for fouling protection, shall have a conductivity of not 
less than two No. 6 A.W.G. copper wires. *R-4-e. 
1924. 
5. Details of work. 
(a) When driving channel pin, end of wire shall be 
flush with end of pin and lie straight in groove as pin is 


being driven. 1924. 
(b) Bonding shall be done the same day holes are 

drilled. 1924. 
(c) Channel pins shall be driven in the same direction 

holes are drilled. | 1924. 


*Section 13524. Alternate requisites. 
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5. Details of work.—Continued. 
(d) Channel pins shall be driven with a hammer of not 
less than 3 lbs. in weight and when in place shall be tight 
to provide best possible contact throughout webb of rail. 


1924. 
(e) Drilling shall be done in oil and from side of rail 
opposite bond wires where possible. 1924. 


(f) Frogs shall be bonded so that the continuity of the 
track circuit will be broken when they are removed from 
the track. Manganese frogs shall be bonded in accord- 
ance with A.R.A. Sig. Sec. 1556. *R-5-f. 1924. 

6. Supervision. 

(a) The installation shall be made under supervision 

of the Purchaser’s accredited representative. 1924. 
7. Inspection of installation. . 

(a) The Contractor shall advise the Purchaser ....... 
days in advance of the time the installation will be com- 
pleted and ready for final inspection. The Purchaser will 
make inspection and tests within ............ days after 
the completion of the work. (G.P. 14-a:) soi 

8. Material and workmanship. 

(6) Material and workmanship shall be first-class in 

every respect. (S.S. 5-a.) gir. 
g. Tests. 

(a) The Contractor shall make such tests as may be 
necessary to demonstrate, to the satisfaction of the Pur- 
chaser, that the apparatus, as installed, is in accordance 
with the requirements of the specifications and contract. 
The Contractor shall provide such instruments and ap- 
paratus as may be necessary for making the tests. These 
instruments and apparatus shall remain the property of 
the Contractor. (G.P. 17-a.) 1916. 


13524. Alternate requisites. 
(a) Purchaser will fill in such items wherein he desires 
to deviate from the requirements of the specification. 


1924. 
R-4-a. 
Rail bonds for joints as specified in section 4-a shall be 
1924. 
R-4-b 
Rail joints through tunnels shall be bonded with ...... 
1924. 


*Section 13524. Alternate requisites. 





Signal Section. 451 
March, 1924] Com. 1V.—D.C. Auto. Block Signaling. 


13524. Alternate requisites.—Continued. 
R-4-c. 
Rail joints located in station platforms, road cross- 
ings, or where planking or paving is maintained between 
Pil oesoeieueeDOUded., Withe seis welds os ic de te 5/40 0 as 38 


R-4-d. 


R-4-e. 
Cross bond connections at crossovers and turnouts, for 
fouling protection, shall be in accordance with Pur- 
ATES Le SMETO ATT GIN Oe trac) aly Rs gic leols, Omiery ain oes 8 xe 4 6 Sma whey 


R-5-f. 
Frogs shall be bonded in accordance with Purchaser’s 
RRMA) cee fn Sols as ciel y cs chah, A ele ete’ ys, 6 at Sreuseynosy ss cae 


Action Recommended. 
Acceptance for submission to letter ballot. 
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COMMITTEE IX.—OVERHEAD AND 
UNDERGROUND LINES.* 


Personnel. 
G. W. Chappell, Chairman; 
H. G. Morgan, Vice-Chairman; 


G. R. Cowherd, W. K. Saunders, 

L. D. Dickinson, T. W. Scott, 

C. W. Hixson, W. Y. Scott, 

J. A. Johnson, E. G. Stradling, 

J. B. Lamb, G. W. Trout, 

J. Leisenring, W. B. Weatherbee, 
H. W. Lewis, E. Winans, 

A. H. Rice, J. P. Zahnen. 


Signal Section, A. R. A.: 

The following outline of work has been assigned: 
. Report on protection from lightning. 
. Continue investigation and tests of insulated wire and cable. 
. Report on the value of weatherproof insulation. 

4. Present recommendations as to the type of construction of 
underground high and low tension lines, including sizes of wires. 

5. Prepare specifications for overhead high and low tension lines, 
including sizes of wires. 


WO N H 


The committee submits for consideration at the Annual meeting, 
reports on the following subjects: 

4. Present recommendations as to the type of construction of 
underground high and low tension lines, including sizes of wires. 

5. Prepare specifications for overhead high and low tension lines, 
including sizes of wires. 


Explanatory. 


The work of this committee regarding assignments 4 and 5 is more 
or less involved with work of a like nature already completed or in 
the course of completion by other sections of the A. R. A. For 
instance, within the past year the Telegraph and Telephone Section 
submitted to the Electrical Section, Division IV, Engineering, a 
specification for the construction of underground conduit systems 
for telegraph, telephone and other communication wires and cables 
crossing under railroad tracks, for such comments and criticisms as 
they cared to make. 


*It is suggested that criticisms of this committee’s report be sub- 
mitted in writing to the chairman of the committee at least one week 
prior to the first session of the Annual meeting. 


— ee 
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The Electrical Section called attention to the fact that the pro- 
posed specifications were in conflict in certain instances with their 
existing adopted specifications. 


In order to harmonize the two specifications, several meetings of 
representatives of the Construction and Maintenance, Electrical and 
Telegraph and Telephone Sections, at which representatives of the 
Signal Section were also invited to participate, were held in New 
_ York. Upon reaching an agreement, the representatives agreed to 
recommend the specifications of the Telegraph and Telephone Sec- 
tion to their respective sections for approval. For reasons as out- 
lined above, this committee could not consistently take the initiative, 
in preparing similar specifications, however, through cooperation 
with the other sections we trust desired results will be forth- 
coming together with a coordination of specifications with other 
sections of the A. R. A. which, in the final analysis, is essential. 


In compliance with the foregoing, this committee submits the 
specifications as revised, feeling that they fully meet the require- 
ments of the Signal Section and are worthy of adoption. 


UNDERGROUND CROSSINGS.* 


U-1. Arrangement for work. 


The work shall be done at such time and in such a man- 
ner as not to interfere with the proper and safe use or 
operation of the property and tracks of the railroad com- 
pany, previous arrangements having been made with the 
duly authorized representative of the railroad company 
for date and time of commencement. 


U-z. Ducts. 
Ducts may terminate in manholes, handholes or on 
poles or other structures. 


U-3. Location. 

The underground system shall be so located as to be 
subject to the least amount of disturbance. Care shall 
be exercised to avoid catch basins, pipes, or underground 
structures which have been installed or are planned for 
the future. Manholes, handholes or terminal poles shall, 
where practicable, be located off the railroad right-of- 
way. 


*Circular No. T. & T. S.—157-A. Pages 3,4 and 5. Also revised at 
joint conference of the Construction and Maintenance, Electrical, 
Signal, and T. & T. Sections, held in New York, December 14, 1923. 
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U-4. Clearance below base of rail. 


The top of all conduit protection, except as hereafter 
specified, shall generally be located at a depth of not less 
than three feet six inches below the base of rail. Where 
this is impracticable, or for other reasons, this clearance 
may be reduced by agreement between the parties con- 
cerned. In no case, however, shall the top of the conduit 
protection extend higher than the bottom of the ballast | 
section which is subject to working or cleaning. 


U-s5. 
Where unusual conditions exist or where proposed 
construction would interfere with existing construction 
a greater depth than specified above may be required. 
U-6 


Where physical and chemical conditions will permit, a 
conduit consisting of not more than two iron pipes, not 
exceeding three inches in diameter, or two creosoted 

*wood ducts, used for telegraph, telephone or other com- 
munication lines may be laid in the ground beneath rail- 
road tracks without any form of protection at a minimum 
depth of eighteen inches below the base of the rail unless 
the worked ballast section of the road-bed exceeds 
eighteen inches, in which case the conduit shall be laid 
below the ballast section. 


U-7. Clearance below surface of ground. 
In no case shall the conduit structure be less than 
eighteen inches below the surface of the ground. 


U-8. Side clearance from rail. 
When underground conduit construction terminates on — 
terminal poles immediately adjoining the tracks, or in 
manholes, handholes, etc., which project above the sur- 
face of the ground, the side clearance, unless physical 
conditions prevent, shall be not less than twelve feet from 
the nearest track rail, except that at sidings a clearance 
of seven feet may be allowed. At loading sidings suf- 
ficient space shall be left for a driveway. Manholes and 
handholes shall in no event be located closer than seven 
feet from the nearest rail. 


U-9. Clearance to provide clear view. 


Where necessary to provide safe operating conditions 
which require uninterrupted view of signals, signs, etc., 
along the tracks, the parties concerned shall cooperate 
to provide greater clearances than those specified above. 
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U-Io. 


U-11. 


U-12. 


U-14. 


U-15. 


Excavation. 


The excavated material shall be so placed as to in no 
way interfere with traffic. Ballast material excavated 
shall be kept separate and free from earth. 


Shoring. 


Where necessary to prevent caving, the sides of trench 
shall be supported with suitable planks and bracing. No 
bracing shall extend above the base of the rail or be at- 
tached in any way to the rails or ties. 


| Grading and drainage. 


The trench shall be so graded that it will have a fall 
of at least three inches in 100 feet toward the lower man- 
hole or terminal, or from an intermediate point toward 


both manholes or terminals, and the bottom of the trench 


shall be graded evenly. Drainage sumps shall be placed 
in all manholes and at the low points in conduit lines 
where not graded the entire length to a manhole. Where 
conditions require, drainage should be provided from 
manholes. 


Backflling. 


The trench shall be backfilled with earth to the sub- 
grade line, using the better material next to the conduit 


structure. Stones shall not be placed next to the conduit 


structure. If any large stones that were removed are re- 
placed, they shall be replaced in a vertical position, Ex- 
cavation below the bottom line of the trench shall be 
backfilled with good earth and well tamped. Track 
ballast shall be replaced under railroad supervision. 


Removing surplus material. 


All surplus material remaining after the work has been 
finished shall be removed, and if disposed of upon rail- 
road property shall be placed under railroad supervision. 


Arrangement of conduit system. 


The arrangement of ducts in the conduit system con- 
templated under these specifications shall consist of not 
more than four ducts of vitrified clay, four impregnated 
fibre ducts or three creosoted wood ducts in width. 
Where other arrangements are contemplated additional 
strength of construction and protection may be required. 


456 - 


American Railway Association. 


Com. 1X.—Overhead and Underground Lines. [March, 1924 


LLL 


U-16. 


U-17. 


U-18. 


U-19. 


U-20. 


U-21. 


U-22. 


Vitrified clay ducts. 


The ducts shall be laid on at least four inches of con- 
crete with at least three inches of concrete on the top 
and sides. The encasement shall be continuous under the 
roadbed and extend for a distance of at least six feet be- 
yond each outside rail. In other sections on the right- 
of-way a top and bottom protection of concrete not less 
than three inches in thickness or creosoted wood plank 
not less than 114 inches thick shall be used. 


Impregnated fibre ducts. 


Where fibre conduit is used the ducts shall be separated 
by at least one inch of concrete and the conduit system 
completely encased in concrete. The encasement shall 
be at least four inches thick on bottom and at least three 
inches thick on top and sides and extend the full width of 
the railroad right-of-way. 


Creosoted wood ducts. 


A protection of creosoted wood plank not less than one 
and one-half inches in thickness or in lieu thereof three 
inches of concrete, shall be provided on the top and bot- 
tom and shall extend under the roadbed and across the 
entire width of right-of-way. 


Iron or mild steel pipes. 


Where physical or chemical conditions will permit, a 
conduit system consisting of a group of not more than 
four iron or mild steel pipes not more than four inches 
in diameter may be laid in the ground beneath the rail- 
road company’s track without any form of protection. 


Where more than four iron or mild steel pipes are used — 


they shall be encased in concrete as provided for impreg- 
nated fibre ducts in paragraph U-17. 


If physical conditions permit and not more than two 
pipes are used, they may be forced or driven under the 
roadbed instead of being laid in open trench. 


Concrete. 


All concrete employed shall be such that when tested in 
six inch by twelve inch cylinders after twenty-eight days 
it shall withstand a compressive test of not less than 2000 
pounds per square inch without rupture. Concrete shall 
be thoroughly tamped. 


Action Recommended. 
Acceptance as information. 
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SPECIFICATIONS FOR THE CONSTRUCTION OF WOOD 
POLE LINES ALONG RAILROADS FOR TELEGRAPH 
AND TELEPHONE SERVICE.* 


Section A. 


GENERAL. 
A-1. Scope. - 

These specifications prescribe the standard practices 
for the construction and reconstruction of telegraph and 
telephone wood pole lines. Where any requirements of 
these specifications do not meet municipal or state re- 
quirements such municipal or state requirements shall 
govern. 

A-2. 

In the construction of new lines the requirements of 
these specifications in general shall be followed closely, 
and appreciable modifications shall be made only with 
the approval of the properly designated authority. Minor 
modifications made necessary by the peculiarity of local 
conditions, however, may be made by foremen, inspectors 
or others when invested with proper authority. 


In the extensive repair or reconstruction of a pole line 
the standard practice described herein should be approxi- 
mated as far as consistent with the economical use of 
existing construction and material. In order to make full 
use of such existing plant as may be in suitable condition, 
it frequently will be desirable not to attempt immediate 
conformity with standard construction, but to map out a 
plan of reconstruction extending over several years. 


A-4. Illustrations. ‘ 
The illustrations and text of these specifications are in- 
tended to cooperate with and supplement each other; that 
is, any features covered in one and not in the other shall 
be followed as if covered by both. 


A-5. Material. 

In the construction of new lines or in the reconstruc- 
tion of existing lines new material shall be employed un- 
less old material which is in good condition and service- 
able for further use is readily available. 


*Circular No. T. & T. S—155. Pages 10 to 157 inclusive. 
18 


458 American Railway Association. 
Com. IX.—Overhead and Underground Lines. [ March, 1924 





All new material used in pole line construction and re- 
construction shall conform to A. R. A. Specifications, if 
specifications for such material have been issued. Other- 
wise, the material shall be of a good commercial grade 
and of the type and design which may be hereinafter 
specified. 


All pole line hardware unless otherwise specified shall 
be galvanized in accordance with A. R. A. Specifications 
1-D-5. ; 


A-8. Grades of pole lines. 

These specifications comprehend pole lines designed to 
carry six to eighty wires and five different grades of lines, 
each grade to be determined by the conditions of the 
territory in which located, as specified in the Basic Rules 
and Pole Tables designated as A. R. A. Specifications 
1-A-I. 


A-9. Wire load. 
In applying the various tables hereinafter included, 
each wire irrespective of size shall be considered as a 
single wire. 


Definitions. 
A-1o. Guy “Lead.” 
The lead of a guy shall be determined as shown in 
Drawing T. & T. 1246A. 
A-11. “Pull.” 
The term “pull” as used in these specifications means 
the distance a pole is out of line with two points located » 
100 feet away on opposite sides and in line with the cor- 
ner pole and its two adjacent poles. (See Drawing T. & T 
1294.) 
A-12. End terminal pole. 
The pole at the end of an open wire line. 


A-13. Intermediate terminal pole. 
The pole upon which a portion or all of the open wires 
of an open wire line are cut or terminated. 


A-14. Aerial cable terminal pole. 
The pole upon which an aerial cable is terminated. 


A-15. Corner crossings. 
A track crossing where crossing span is not ina straight 
line with next adjoining spans. 
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A-16. Storm guying. 
Extra guying placed on lines solely to reinforce them 
against damage from storms. 


A-17. Long spans. 
Spans exceeding the standard span length in the line by 
more than fifty per cent. 


Section B., 


CLEARANCES. 
B-1. On railroad right-of-way. 

All poles shall be set so that the minimum horizontal 
clearance of any wire, guy or other attachment will be 
eight feet- from the outer edge of the nearest main track 
rail. Under normal conditions with poles carrying ten- 
pin crossarms, this minimum clearance will be obtained 
by setting poles thirteen feet from the rail. 

Where it is impracticable to obtain the clearance speci- 
fied above, the poles may be set with a minimum hori- 
zontal clearance of eight feet from the outer edge of the 
nearest main track rail, but the lowest attachment in such 
cases shall be at least twenty-five feet above the rails. 
Where the poles have a horizontal clearance of from ten 
to thirteen feet inclusive, the lowest crossarm should be 
not less than twenty feet above the rails. The minimum 
vertical clearance for any crossarms should be ten feet 
above the ground. 


At sidings, poles may be set at a minimum horizontal 
clearance of seven feet from the outer edge of the nearest 
track rail, providing the lowest attachment is at least 
twenty-five feet vertically above the rails. At loading 
sidings space shall be left for a driveway. 


B-3. At railroad crossings. 
See A. R. A. Specifications 1-B-1. 


B-4. Along highways or streets. 
Lines along highways, city streets or alleys shall have a 
minimum clearance above the ground of eighteen feet. 


Along rural roads or highways, lines which overhang or 
are in close proximity to the traveled portion shall have 
‘a minimum clearance above the ground of fifteen feet. 
For lines at some distance from the traveled portion of 
the highway a clearance of twelve feet is sufficient. 
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B-6. At street or highway crossings. 
All wires, cables or guys crossing above streets, alléys 
or highways shall have at least eighteen feet clearance 
above the crown of the road. 


B-7. At private road and farm crossings. 

At private and farm crossings the clearance shall be 
such that the wires or other attachments will not inter- 
fere with the free use of such roads. Over driveways 
leading to private residences the minimum clearance shall 
be fifteen feet. At private or farm crossings used for the 
passage of wagons and farm machinery a clearance of 
over fifteen feet may be necessary. At crossings used 
only by cattle or pedestrians, the clearance may be re- 
duced safely to ten feet. 


B-8. Horizontal clearances from paralleling supply lines (electric 
light or power). 

Where telegraph and telephone lines parallel supply 
lines (electric light or power) a minimum separation 
equal to the height of the taller line should be maintained 
between the two systems. 

In special situations where the maximum separation ob- 
tainable is less than the height of the taller line the con- 
struction shall be in accordance with A. R. A. Specifica- 
tions for conflicting lines. A very considerable separa- 
tion will often be necessary to prevent inductive inter- 
ference. Cooperation between the parties concerned is 
necessary to avoid inductive interference to telegraph 
and telephone lines, in accordance with recommendations 
of Committee No. 7—Inductive Interference. 

B-9. Vertical clearances from other wires. 

(a) At all crossings or parallelisms between telegraph 
or telephone lines and other lines the following clear- 
ances shall be maintained: 






































Table B-tr. 
Supply nt Guys, 
Telegraph, an essengers, 
Telephone 0 to 750 Volts Service |Span Wires, 
and Other Wires Lightning 
Communi- —_—|) Protection: 
cation ; 750 to Wires of 
Wines ecu ure enone 7500 Supply 
Wires Wires Volts Lines 
Telegraph, Telephone .and 
Other Communication 
Wires. (Including their! 
cables and messengers) | 2 4 Pe 4 
Guys of Communication 
Lines. AS eeie es eae ee Z 2 2 4 PA 
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B-9. 


Vertical clearances from other wires.—Continued. 

(b) For voltage in excess of 7500 volts, the vertical 
clearance shall be not less than four feet plus 1/10 foot 
for each 1000 volts in excess of 7500 volts, with a mini- 
mum value of six feet. 

(c) At crossings where the sum of the distances from 
the point of intersection to the nearer supporting struc- 
ture of each span is more than 100 feet, the above clear- 
ances shall be increased by 1/10 foot for each ten feet of 
the excess over 100 feet. 

(d) Where the conductors of the upper line at a cross- 
ing are supported on both crossing supports by suspension 
type insulators in a suspended position, the vertical clear- 
ance between the conductors of the crossing span and the 
conductors of the span crossed shall be not less than that 
specified in paragraphs (a), (b) and (c) above. 

(e) Where the upper conductors are supported on one 
side of the crossing by suspension type insulators in a 
suspended position and on the other side by insulators 
which are not free to swing, the minimum clearance shall 
be increased by such an amount that the value specified in 
paragraphs (a), (b) and (c) above shall be maintained in 
the case of a broken conductor in any adjoining span. 


NotTe.—The values to the nearest foot as given by the above requirements may 
be used. 


B-1o. 


B-12. 


B-13. 


Clearance from trees and buildings. 

A clearance of at least four feet from trees and under- 
brush, where practicable, should be provided for all wires 
and cables. The clearance never shall be less than two 
feet. 


Wires and cables, where practicable, should have a 
clearance of not less than two feet from buildings, bridges, 
or other structures unless attached thereto. 


Clearance from poles of another line. 

Where the telegraph and telephone conductors cross 
under the conductors of another line there shall be not 
less than three feet clearance between the telegraph and 
telephone conductors and the poles of the other line un- 
less they are attached thereto. 


Clearance on jointly used poles. 
Lines for the joint use of power conductors and tele- 
graph or telephone conductors shall be in conformity with 
A. R. A. Specifications for such joint use. 
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B-14. Canals, creeks and navigable streams. 

In erecting wires, cables or guys over canals, creeks or 
navigable streams the clearances will depend on local con- 
ditions and shall be in compliance with all government 
and local regulations. 


Section C. 
POLES—SIZE AND LOCATION. 


C-1. Class and spacing of poles in straight section. 


See Basic Rules and Pole Tables designated as Specifi- 
cations 1-A-1. 


C-2. Replacement of poles. 
See Basic Rules and Pole Tables designated as Specifi- 
cations 1-A-1. 


C-3. Locating lines. 

In laying out and locating lines consideration should be 
given to permanency of location and to avoidance of rail- 
road and highway crossings and unnecessary corners. 

C-4. 

Ordinarily, lines should be located as close to the edge 
of the right-of-way as will leave room for the proper use 
of side guys. However, where the right-of-way is excep- 
tionally wide the line need not be placed along the ex- 
treme edge, but should be located at least as far away 
from the nearest main track rail as the length of the poles. 


In locating lines the greatest practicable separation 
shall be maintained from all supply lines (electric light . 
or power). 


C-6. Relative levels of supply and communication lines. 

Every reasonable effort shall be made in the construc- 
tion or reconstruction of a crossing to arrange or re- 
arrange the lines so that supply lines (electric light or 
power) shall be at a higher level than the telegraph, tele- 
phone or other communication lines. This does not apply 
in the case of trolley contact wires or their associated 
feeders which must of necessity occupy a position below 
all other wires at the crossing. 


On streets in towns or cities the poles shall be set near 
the curb line unless municipal regulations require other- 
wise. 


—. — 
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C-8. Fire hazard. 


In so far as practicable lines shall be located so as to 
avoid fire hazard. 


C-9. Height of lines. 


C-1o0. 


C-11. 


C-12. 


C-13. 


The height of a line shall be such as will insure the 
minimum clearance hereinbefore specified for the ulti- 
mate number of wires and cables to be carried. The use 
of unnecessarily tall poles shall be avoided. No allow- 
ance shall be made for future lowering or resetting. 


Grading of lines. 


In general a line shall follow the contour of the ground 
so that poles may be of uniform length. When the con- 
tour of the ground changes abruptly, however, or where 
it is necessary to change the level of a line to clear trees, 
buildings or other obstructions, or at crossings, the line 
should be graded so as to avoid heavy upward or down- 
ward pulls. 


Where practicable the height of poles should be so 
proportioned that the distance “D,” illustrated in Draw- 
ing T. & T. 1295, will approximate the values shown in 
Table C-1. Where the upward or downward pull on a 
pole exceeds twice the amount specified, the pole should 
be double armed. 


Table C-t1. 
Average Length Distance “D” 
of Span in Feet 
PINE MOTe IOGEIt ish Sk eho. eee es ie os 1% 
POEL ee tO yl SORE the es shart ee 2 
TAME O VIE EG TOs 2 hee pa wk etek 24 
TRALEE TOTEO VER ie ernd nc es eiece Oe eee es 3 


Where conditions make the use of the above values im- 
practicable they may be increased up to, but shall not 
exceed, double the values shown. 


When poles in existing lines are to be reset or lowered, 
care shall be taken to provide grading not in excess of 
the values shown in Table C-r1. 


Lengths of poles. 


The lengths of poles which will usually provide the re- 
quired ten feet clearance for the lowest crossarm of lines, 
when the standard spacing of arms is used and the poles 
are set the standard depth in earth, are shown in Table 
C-2. 
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Table C-2. Crossarms 
Length of Pole Carried 
15 Et.h 0, vitae sleet Ee I 
18 ft. 26k. cn en Hew Pie 2 
208i gi. Pm: &. BO, Pe 3 
22° ft. stieotine tad, aloes. Oe 4 
25 ft. TN Asal ee 2a: 2 5 
25 ft: as ed 16h eee 6 
30:F tan). 9 eee, Se 7 
30 ft sh ai oeawe. oe 2 ee 8 
General. 
C-14. Spacing. 

Poles shall be spaced as uniformly as right-of-way con- 
ditions permit. It is undesirable that any span should ex- 
ceed by more than ten feet the standard span length in the 
line. 

C-15. Spacing at corners. 

For lines carrying ten wires or more the length of span 
adjacent to the corner pole shall be one-half the standard 
length of span in the line where the pull on the corner 
pole exceeds fifteen feet. 

C-16. Spacing at line terminals. 

The length of span adjacent to an end terminal or to an 
intermediate terminal pole on which more than seventy- 
five per cent. of the wires are cut or terminated shall be 
made approximately one-half the standard span length in 
the line. 

C-17. Spacing at street or highway crossings. 

Where a line crosses an important street or highway 
the pole spacing in the line shall be reduced where practi- 
cable. 

C-18. Spacing at railroad crossings. 

See A. R. A. Specifications 1-B-1. 
C-19. Size of poles at railroad crossings. 

See A. R. A. Specifications 1-B-1. 
C-20. Locating poles at curves and corners. 


Sharp corners should be avoided, where practicable, in 
laying out a line. It is desirable that the pull on corners 
shall not exceed the following: 

Less Than 10 Wires 

1o Wires’ or More 
Desirable pull not over.... 20 ft. Tost: 
Maximum permissible pull. 40 ft. 20 ft. 
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C-21. Two-pole corners. 

Where necessary to keep the pull on a pole within these 
maximum limits two-pole corners should be used. Poles 
in such corners should be so located so as to divide the 
pull equally between them. 

C-22. Location of poles at corner railroad crossings. 

See A. R. A. Specifications 1-B-1. 

C-23. Location of terminal poles. 

All terminal poles shall be located so that proper guying 
may be installed. Intermediate or office terminal poles 
shall be located so that the run to the office will be as 
short and direct as possible. Due consideration, of 
course, being given to permanency of location and safety 
from interference or injury. 

C-24. Use of “H” fixtures. 

Where practicable, “H” fixtures shall be used at end 

terminals in lines carrying over twenty wires. 


C-25 
Where practicable, “H” fixtures, each pole of which is 
head guyed in both directions, shall be used as substitutes 
for four-way storm guyed poles in Grades 1, 2 and 3 lines 
of over twenty wires and in Grades 4 and 5 lines of over 
thirty wires. 
C-26. 


“H” fixtures may be employed as a substitute for cor- 
ner and side guying where suitable anchorages can not be 
obtained by other methods. 

C-27. Size of poles in “H” fixtures. 

“H” fixtures shall be constructed of poles of the same 
class as the body of the line except at corners where 
poles exceeding thirty-five feet in length are required. In 
such cases poles one class larger shall be used. 


C-28. Size of terminal poles. 

Terminal poles shall be of the same class as the poles 
in the body of the line except that at end terminals of 
lines carrying over twenty wires where it is impracti- 
cable to use “H” fixtures, a single pole one class larger 
than the poles in the body of the line should be used. 

C-29. Use of special poles. 

Where guying is prescribed for corners, crossings or 
other points in a line, but on account of right-of-way con- 
ditions, guys, pole braces or “H” fixtures can not be in- 
stalled, it will be necessary to employ poles of special 
strength. 
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C-30. Size of special poles. 

; The size of special pole for use in any situation will 
depend upon the size of pole used elsewhere in the line 
and upon the amount of guying for which it is a substi- 
tute. In general, the increased circumference, six feet 
from the butt, over the pole used elsewhere in the line 
should be one inch for every 1000 pounds of guying that 
would be required if guys were to be placed with a lead 
of one-half. For example, if a special pole is desired as 
a substitute for a 10,000 pound guy in a line constructed 
of Class A poles, the special pole should have a circum- 
ference six feet from the butt which is ten inches larger 
than a Class A. 


Section D. 
POLES—FRAMING, SETTING AND FITTING. 
D-1. Roofing. 
All poles shall be roofed as shown in Drawing T. & T. 
1296. 


D-2. Cutting gains. 
Round poles in general shall be gained for the ultimate 
number of crossarms that the pole is planned to carry. 


Gains on poles to carry five or less crossarms shall be 
spaced twenty-four inches between centers; when six or 
more crossarms are to be carried the spacing shall be 
twenty inches between centers except at terminal poles, 
which are to be equipped with aerial distributing boxes; 
on such poles the spacings shall always be twenty-four. 
inches. The top of the upper gain shall be eight inches 
below the apex of the roof. For situations where re- 
duced spacing of gains is permissible, see paragraph E-12. 


Gains shall be cut four and one-quarter inches wide and 
one-half inch deep, but not deeper. Care shall be taken 
to cut all gains accurately and parallel so that the cross- 
arms will be parallel and in vertical alignment. On 
curved poles the gains shall be cut on the concave side, 
that is, the side that curves inward. 


A 21/32 inch hole for the crossarm bolt shall be bored 
through the pole at the center of each gain. 
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D-6. 

Square poles shall not be gained. A 21/32 inch hole, 
however, shall be provided for the crossarm bolt of each 
crossarm to be carried. The top hole on a square pole 
shall be bored ten inches below the apex of the roof. 
Other holes shall be spaced to provide the crossarm 
spacing as required by paragraph D-3. 

D-7. Squaring butts. 

All poles which are not reasonably square at the butt 
shall be made so. 

D-8. Treatment of tops and gains. 

All gains, tops of poles and bolt holes shall be given 
one coat of dead oil of coal tar or its approved equivalent 

applied hot. 
D-9. Handling of treated poles. 

In handling poles that have been treated with creosote, 
care shall be taken to avoid injury to the treated surfaces. 
Cant hooks, carrying hooks, climbing irons and similar 
tools shall not be used on such poles within 1% feet of 
the ground line. 

D-1o. Depth of setting. 
Poles shall be set to the depth specified in Table D-1. 


Table D-r. 
Depth of Setting for Poles. 









































Depth of Setting in Soil or Loose Rock in Feet Depth of Setting 
Length of ee, | in Solid Rock in 
Pole in Class AA Class A Class B_ |ClassC & D/| Feet, All Classes 
Feet Poles Poles Poles Poles of Poles 
15 4% 4% 4 4 3 
18 4, 41, 4 4 3 
20 5 5 4% 4 a 
22 5 5 4% 4 3 
25 5% 5 5 4% 38% 
30 6 5% 5 5 3% 
35 6 6 5% 5 4 
40 6% 6 6 5% 4 
45 61% 6 4% 
50 7 6% 4% 
55 7 61% 5 
60 7% 7 5 
65 8 7% 6 
70 8 T% 6 
15 8% 8 6 
D-11 


When a pole is set in or near the top of a sloping bank 
the depth of setting should be greater than specified 
above. In general the character of the soil and the slope 
of the bank will determine the additional depth required. 
An increase of at least one foot measured from the lowest 
side of the opening will be necessary when the slope is 
forty-five or more degrees. 


° 
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D-12. 


D-13. 


D-14. 


D-15. 


D-16. 


All corner poles for which guys are not required shall 
be set 14 foot deeper than specified in Table D-1. 


Setting of “H” fxtures. 


The poles of “H” fixtures shall be set to the same depth 
as single poles of the same height and class (See Table 
D-1) and shall have a separation of 6 feet, 3 inches center 
to center. When used at corners the inside pole shall be 
set on a timber or stone footing. If it is impracticable 
to install the head guying prescribed in paragraph F-11 
the outside pole should be equipped with a cross-log set 
in a gain 114 inches deep. (See Drawing T. & T. 1297.) 
In special cases it may be necessary to provide crossarm 
braces in addition to the gain in order to keep the cross- 
log from turning. 

As a substitute for a plank or stone footing under one 
pole and a cross-log attached to the other, both poles of 
the fixture may be set in concrete. 


Depth of setting of special poles. 


The required depth of setting for special strength poles 
when used as a substitute for guying will depend upon 
the butt circumference of the poles, and shall be de- 
termined from Table D-2z. 


Table D-2. 
Depth of Setting for Special Poles. 


Circumference of Special Pole 
(6 ft. from butt) Depth of Setting 
33 tos3571n es. eee 51% ft. 
36 ‘to 38.inie ee eee Greate: 
39:tO-41 fins, Se eee 61% ft. 
426to 4 54inis Sie ee eee 7 matte 
46:-to* 48) in:.4 i eee 7% ft. 
40. tO/5T sine ee ee 8 245tG 
BS: t0 > 64 Sites Ac cael aire Oe ee 814 ft. 
SEetOl 69 in. Ware ee ee eee 0° re 
58: to‘ Govino teem gl% ft. 


Size of pole holes. 


All pole holes not in rock shall be dug large enough to 
admit the pole freely and to permit the use of tampers. 


Pole footings. 


Unless set in solid rock or very firm earth, timber or 
stone footings shall be provided for heavily guyed ter- 
minal poles and for corner poles on which the load and 
pull are as indicated in Table D-3. 
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Table D-3. 

Guyed Corner Poles Requiring Enlarged Footings. 
Number of wires “Pull” on pole requiring 
to be carried enlarged footings 
PR? Ei aes PERI xe: amen. RR amt Over 30 ft. 

ELPA @)- 7 eae tees tan ge nC |e aR Over 20 ft. 
ee OL UM ey yo) ne eee tas fe Over 15 ft. 


D-17. Facing of crossarms. 

On straight sections poles shall be set so that the cross- 
arms will be at right angles to the direction of the line, 
and the arms on adjacent poles will face in opposite di- 
rections. On steep hills and grades the arms shall face 
toward the top of the grade, except that the arms on the 
top pole shall face the grade. In all cases where a pole 
is to be head-guyed in only one direction, the crossarms 
shall face in the direction of the guy. 


At intermediate terminals the crossarms on the pole 
adjacent to the terminal pole shall face the terminal. 


At single pole corners which are not double armed the 
crossarms on the corner pole shall face the shorter 
straight section of line. The arms on poles adjacent to 
the corner pole shall face the corner pole. 


D-20. Raking poles. 

Poles on straight sections of the line shall be set 
vertically. Corner poles shall be set inside the corner 
the distance specified in Table D-4 and raked outward 
such an amount that the top of the pole will be at the 
true corner in the line after all wires have been put in 
place. 


Table D-4. 
Offset for Corner Poles. 








Offset for Corner Poles—Inches 
Pull on Pole, Based on 











pieaenoh. Spang 15 to 25 ft. 30 to 35 ft. 40 ft. or Longer 
Poles Poles Poles 
Re at a ee 12 1% 18 
eee ot eS. 15 18 24 
“hl ioe ho 18 24 30 
Baril 2. we 24 30 36 
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D-2r. 


D-22. 


D-23. 


D-24. 


D-25. 


D-26. 


D-27. 


Tamping and filling. 


In setting a pole, the dirt shall be filled in evenly 
around the pole and thoroughly tamped as the hole is 
filled. Only one shovel shall be used and three tampers 
shall be employed continuously to pack in the soil. After 
the hole is completely filled surplus soil shall be banked 
around the pole a sufficient height to take care of settling. 
Poles set in solid rock shall be firmly wedged in place 
with broken rock thoroughly tamped. 


Ground braces. 


Where poles are to be set in soft or swampy soil and a 
secure setting can not be obtained by the usual methods, 
ground braces will usually provide the required stability. 
Care should be taken in the use of such braces where 
there is likelihood of the poles being heaved by freezing. 
Ordinarily, the double ground brace shown in Drawing 
T. & T. 1298 will prevent heaving. 


Ground braces should be used on corner poles specified 
in paragraph F-7 for which guying is not required. 


Ground braces shall be of durable timber. Sound sec- 
tions of poles may be used. Drawing T. & T. 1298 shows 
the size and methods of attachment. The single brace 
usually will provide sufficient stability, but double braces 
may be necessary sometimes. 


Special foundations. 


Other methods of setting poles in unstable soil are 
shown in Drawings T. & T. 1299, 1300 and 1301. 


Extra size poles at corners, in general, will require 
special ground braces or concrete settings, as shown in 
Drawings T. & T. 1298 and 1299. 


Construction of “H” f#xtures. 


The construction of “H” fixtures is illustrated in Draw- 
ings T. & T. 1297 and 1302. Standard crossarms rebored 
so as to obtain the pin spacing shown shall be employed. 
Galvanized steel cross-braces 3% by 2 inches and 1o feet 
long shall be attached as indicated in Drawing T. & T. 
1302. At corners the two braces shall be placed in the 
same direction, one on each side of the pole. (See Draw- 
ing T. & T. 1297.) 
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D-28. 


D-29. 


D-30. 


D-32. 


- 


Five-eighths inch crossarm bolts shall be employed to 
secure the cross-braces. The point of attachment of the 
cross-braces will depend upon the number of crossarms 
and shall be determined from Table D-5. 


Table D-5. 

Point of Attachment of Cross-braces on “H” Fixtures. 
Number of Point of Attachment 
Crossarms of Cross-braces 

tig, Le ANE EM CS es ar 2 ft. below crossarm 
DO te Pons oR The ae At second crossarm 
ANOLNAes See Rice be Ss at At third crossarm 
BRUT. OP Leer eect Bel ted At fourth crossarm 
MEOLtG LT oe Pere cae At fifth crossarm 


Additional reinforcement consisting of a crossarm with 
the ends sawed off shall be provided at the point of at- 
tachment of the lower end of the cross-braces where this 
point is ten feet or more above the ground. Two cross- 
arms, one on each side of the pole, shall be employed in 
the case of corner “H” fixtures that are equipped with 
double braces. 


Where the length of poles used in “H” fixtures exceeds 
forty feet, double bracing as shown in Drawing T. & T. 
1303 will be necessary. 


Lightning rods. 


Lightning rods in general shall be used on all lines 
carrying ten wires or less. Where a grounded messenger 
is carried or in localities where lightning is infrequent 
they may, however, be omitted. Where used they shall 
be attached to every tenth pole and to all test office and 
terminal poles. 


Each lightning rod shall consist of No. 8 galvanized 
iron wire, secured to the pole by means of staples placed 
two feet apart. On all poles it shall be bent over at the 
top and stapled to the ridge of the roof. On office and 
terminal poles which carry protector apparatus the No. 8 
wire shall be carried down the pole and attached to the 
protector ground wire. On other poles the wire should 
extend the entire length of the pole and have at least two 
hand turns on the bottom of the pole. (Drawing T. & T. 
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D-32.—Continued. 


D-33. 


D-34. 


D-35. 


D-36. 


D-37. 


D-38. 


1304.) A standard ground rod, however, may be used 
instead of the turns on the bottom of the pole when the 
rod is installed after the pole is set. 


On lines where lightning rods are not used all test 
office and terminal poles not provided with protector 
grounds should be equipped with test ground wires con- 
structed in the same manner as lightning rods. 


Wire wrapping. 


Where poles are likely to be used as hitching posts or 
be injured by horses, they shall be protected by means of 
a tight wrapping of galvanized iron wire. The turns shall 
be 34 inch apart and each wrap shall be secured by three 
staples staggered as shown in Drawing T. & T. 1305. The 
wrapping shall extend from a point two feet to a point 
six feet above the street level. 


Hub guards. 


In cases where a pole is liable to injury by wagons or 
other vehicles, the pole shall be protected by means of a 
sheet iron hub guard, as shown in Drawing T. & T. 1306. 


Pole steps. 


Painted poles, poles carrying cable terminals, office 
poles, test poles, poles used jointly with an electric light 
or power company and carrying vertical attachments and 
all poles over fifty feet in length shall be equipped with 
pole steps. 


The spacing and arrangement of steps are shown in 
Drawing T. & T. 1307. Three wood steps shall be used 
at the lower end of the pole and galvanized steps for the 
remainder of the distance. The top iron step shall be 
placed eighteen inches below the bottom crossarm and 
the lowest wood step should not be less than 3% feet 
from the ground. 


The wood steps shall each be secured by means of one 
30 d. and one 60 d. galvanized wire nail. In attaching iron 
steps, 14 inch holes, three to four inches deep in the hard 
timbers and two to three inches deep in the softer tim- 
bers, shall be bored and the steps driven in until they 
project 514 inches from the pole. 
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D-39. Painting poles. 


E-1. 


Where necessary to paint poles they shall be given two 
coats of durable paint. Poles to be painted should be 

- seasoned, cleaned and dry and shall first be shaved and 
have all knots trimmed close. Painting should be done 
after poles are set and all work on filling and wires com- 
pleted. Treated portions of poles should not be shaved. 


Section E. 
BRACKETS, CROSSARMS, PINS AND INSULATORS. 


Use of brackets. 

In general not more than two wires should be carried 
on brackets on any pole line. But, where conditions may 
warrant, brackets may be used for supporting all wires 
on lines which are to carry four wires or less. 

Use of double brackets. 

Double brackets, installed as shown in Drawing T. & T. 
1308, may be employed on poles to support wires which 
are carried on brackets in other sections of the line. For 
use of double brackets at railroad crossings, see A. R. A. 
Specifications 1-B-1. 

Position of brackets. 

Wherever possible brackets shall be so placed that the 
relative position of .the wires will always remain the 
same, except where wires are transposed. 


Brackets shall be placed on poles as shown in Drawing 
T. & T. 1309, except that in special cases where it is de- 
sirable to obtain greater clearance above the ground, 
brackets may be placed on the same level on opposite 
sides of the pole. 

Method of attaching brackets. 

Brackets shall be secured to poles by means of one 30 
d. and one 60 d. galvanized wire nail, as shown in Draw- 
ing T. & T. 1309. 


Brackets located on the inside of corners having a pull 
of five feet or more shall be secured firmly to the pole by 
means of a tight wrap of iron wire in addition to the 
nails regularly used. (See Drawing T. & T. 1309.) 

Use of crossarms. 

Standard six-pin crossarms should be used where the 
line is to carry six wires or less and standard ten-pin 
crossarms where the line is to carry more than six wires. 
(See Drawing T. & T. 1310.) 
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E-8. 


E-g. 


E-12. 


E-13. 


Where state or local ordinances require a space of 
more than twenty-two inches between the pole pins, the 
special crossarm shown in Drawing T. & T. 1311 shall be 
employed. 


Numbering of pin positions. 


Pin positions on ten-pin crossarms are numbered con- 
secutively from left to right. Pin position No. 1 is the 
left hand pin of the top crossarm when the observer is 
facing along the line in the direction of the increasing 
pole numbers, or where the line is not numbered, in the 
direction with which railroad mile posts are numbered. 
Where there are no other conditions which determine the 
direction, the line shall be considered as extending from 
East to West or from North to South. Position No. 11 
is the left hand pin of the second crossarm, etc. On arms 
containing less than ten pins the pole pins shall be Nos. 
5 and 6, 15 and 16, etc., the other pins numbered in proper 
numerical sequence therewith. 


Spacing crossarms. 


The top of the upper crossarm shall always be eight 
inches below the apex of the roof of the pole. 


For lines carrying up to five crossarms, a spacing of 
twenty-four inches on centers shall be employed. If 
more than five crossarms are used, the spacing shall be 
twenty inches. 


In special cases where additional clearance above the 
ground is required for the lowest crossarm and where the 
use of a taller pole is impracticable, the standard spacing 
may be decreased, but it should never be less than twelve 
inches between centers. 


Use of double crossarms. 


Double crossarms shall be employed in the following 
cases: 

(a) On crossing poles at all railroad crossings. (See 
A. R. A. Specifications 1-B-1.) 

(b) On corner poles having a pull of twenty feet or 
more and corner poles having a pull of fifteen feet or 
more where wires of No. 6 B.W.G. or larger are carried. 

(c) All head guyed poles. 

(d) On end terminal poles and poles next adjacent 
thereto. 
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E-13. 


Use of double crossarms.—Continued. 


(e) On intermediate terminal poles if the unbalanced 
load on a crossing arm tending to twist it downward or 
about the pole exceeds two wires and in all cases where 
No. 6 B.W.G. wires or larger are dead ended from one 
direction only. 


(£) On intermediate terminal poles on which more than 
seventy-five per cent. of the wires are cut or terminated. 

(g) On poles at the end of long spans and adjacent 
thereto. 

(h) Where the upward or downward pull on a pole 
exceeds twice the amount specified in paragraph C-11, the 
pole should be double armed. 


E-14. Attachment of crossarms. 


E-r5. 


E-16. 


Crossarms shall be attached at right angles to the pole 
and in vertical alignment. Each crossarm shall be secured 
by means of one crossarm bolt which shall be long enough 
to go through the pole and arm without cutting out the 
back of the pole, hewing the crossarm or cutting gains 
deeper than one-half inch. A square washer shall be 
placed under the head of each bolt and the bolt driven 
through from the back. A square washer shall also be 
placed between the nut and the crossarm. (See Drawing 
He Oto be 312,) 


Double crossarms shall have blocks of wood, preferably 
pieces of crossarms cut to fit, placed between the arms 
and held by means of four 30 d. galvanized wire nails. 
The arms shall be tightly clamped together by means of 
crossarm bolts placed close to the blocks and extending 
through both arms. (See Drawing T. & T.) 


Instead of wood spacing blocks, bolts threaded at both 
ends and equipped with four washers and four nuts may 
be used in the manner shown in Drawing T. & T. 1313. 


In framing poles for double arms care should be taken 
not to weaken the pole by cutting gains deeper than 4% 
inch. 


Crossarm braces. 


Two standard twenty-eight inch crossarm braces shall 
be attached to pole side of all crossarms in the manner 
illustrated in Drawings T. & T. 1312 and 1313. Fetter 
drive screws 414 by % inch shall be used in fastening 
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E-18. Crossarm braces.—Continued. 
braces to the pole; 34 inch by 4% inch carriage bolts 
should be used for attaching them to the crossarm. Fet- 
ter drive screws 2%, by % inch may be pets for 
carriage bolts if desired. 


Double crossarms shall be equipped with two pairs of 
crossarm braces. 


On end terminal poles carrying three or more cross- 
arms, the standard crossarm braces shall be omitted and 
angle iron braces as shown in Drawing T. & T. 1314 shall 
be used unless the terminal is an “H” fixture. Angle iron 
braces also shall be used where the spacing of crossarms 
is less than twenty inches. 


E-21. Side arms. 

Where necessary in order to avoid obstructions, the 
standard crossarms may be attached as shown in Drawing 
T. & T. 1315. Ordinarily, standard crossarms shall be 
employed with the third, fourth and fifth pin positions 
changed by reboring the arm as illustrated. If, however, 
special “H” fixture crossarms shown in Drawing T. & T. 
1302 are available they may be used for this purpose. 


E-22. Pins. 

Half-inch steel pins shall be used ordinarily to support 
insulators on crossarms. Where, however, No. 4 iron 
wire is to be carried, or where wires are to be dead- 
ended, terminal pins shall be employed. In dead-ending 
a wire from one direction on a double crossarm, a ter- 
minal pin need be used only on the arm on which the wire 
is actually dead-ended. No. 6 B.W.G. or larger wires 
shall be dead-ended on shackle insulators. 

E-23. 

Where steel pins are used, a crossarm shall be fitted 
only with a sufficient number of steel pins to accommo- 
date the wires to be immediately strung. The nuts on all 
pins shall be screwed up tight and secured by means of a 
6 d. galvanized wire nail driven alongside the washer as 
shown in Drawing T. & T. 1316. Where wood pins are 
employed, a crossarm shall be fitted with its full comple- 
ment of pins, each pin being held in place by a 6 d. gal- 
vanized wire nail. 

E-24. 

Shackle insulators shall be attached to the crossarms 
as shown in Drawing T. & T. 1317. 
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E-25. 


E-28. 


E-29. 


Her. 


F:2, 


Where a wire can not otherwise be given suitable clear- 
ance from a guy, brace or other reinforcing part, the po- 
sition of a pin must be changed by reboring the arm. 


When conditions are such that corrosion is likely to 
occur, steel pins should be galvanized. 


Break irons. 


At office poles a break iron shall be used for each wire 
smaller than No. 6 B.W.G. that is dead-ended from both 
directions. Shackle insulators shall be used for other 
wires. (See Drawings T. & T. 1340, Fig. A, and T. &. T. 
1341.) 


Break irons shall be used for all test connections on 
wires smaller than’ No. 6 B.W.G., also for splices be- 
tween iron and copper wires of these sizes. For other 
wires shackle insulators shall be used. 


Insulators. 


Side groove double petticoat insulators shall be used 
normally on a line. Top groove insulators should be 
used in locations where exceptionally. heavy vertical 
loading or severe vibration is likely to be experienced. 


Section F. 


GUYS AND ANCHORS—SIZE AND LOCATION. 
Poles to be guyed. 


Guying or other reinforcement shall be employed at 
the following points: 
(a) Corners, except as specified in paragraph F-7. 
(b) Railroad Crossings. 
(c) Terminals. 
(d) Storm Guyed Points. 
(e) Long Spans. 


Corner Guying. 


Guying for open wire lines. 


Tables F-1 and F-2 specify the number and size of guys 
that ordinarily shall be used in guying single pole cor- 
ners. In special cases where it would be impracticable 
to employ the size of strand specified, strand one size 
larger may be used, or the number of guys may be in- 
creased and strand one size smaller used. In no case, 
however, shall the total strength of the guying installed 
be less than that given in the Tables. 
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Table 1 et «es 
Guying for Corner Poles in Grades 1, 2 and 3 Lines. 
ired N er and Si 
Number ot a Required Number and Size of Guys 
Wires to Be Ul on 
Carried Pole “Lead” “head “Lead” “Lead” “Lead” 
4 Yy-to 4 as to 4 14 to % 34 tol 1 or Over 
nee ° 
For 2:.co ccna: { 1 tor 0 ft 1-No. 6 steel wire, except as prescribed i in par. F-7, 
7 to 40 ft... 1-No. 6 steel wire for all “leads.” 
lor 2ft......| 14000lb. strand, except as prescribed in par. F-7. 
St: Gee sksc meme (4 30to.2O- fuse ee 1-4000 Ib. strand for all “leads.” 
21'to'40 f6....2%. 1- 6 000 1- 6 000 1- 4000 1- 4000 1- 4000 
3 ton ote. 1- 4 000 1- 4000 _ 1- 4.000 1- 4 000 1- 4000 
6 to 10 ft.. 1- 4 000 1- 4000 1- 4 000 1- 4000 1- 4000 
THtONlOke cows 11 to 15 ft.. 1- 6 000 1- 4000 1- 4000 1- 4000 1- 4.000 
16 to 20 ft.. 1-10 000 1- 6 000 1- 4000 1- 4000 1- 4000 
Dito. 30) ttre 1-10 000 1-10 000 1- 6 000 1- 6 000 1- 6 000 
Slo 40itts eee 2-10 000 1-10 000 1-10 000 1- 6 000 1- 6000 
Tito tees 1-.6 000 1- 6 000 1- 6 000 1- 6 000 1- 6000 
6 to 10 ft.. . 1-10 000 1- 6 000 1- 6 000 & 6000 1- 6 000 
LU to20, comaeeas 11 to 15 ft.. 1-10 000 1-10 000 1- 6 000 1- 6 000 1- 6 000 
* L6to 20. 2-10 000 1-10 000 1-10 000 1- 6 000 1- 6 000 
Dito Ui beeen 2-10 000 2-10 000 1-10 000 1-10 000 1- 6 000 
Stato Oitteeeeee 3-10 000 , 2-10 000 2-10 000 2-10 000 1-10 000 
titon.5 {tise 1-- 6 000 1- 6000 1- 6000 1- 6 000 1- 6 000 
6. to lites: 1-10 000 1-10 000 1- 6 000 1- 6000 1- 6 000 
ie lideaOsrectdenion: Lito 15iftaes. 2-10 000 1-10 000 1-10 000 1- 6 000 I- 6000 
: 16 to 20 ft.... 2-10 000 2-10 000 1-10 000 1-10 000 1- 6 000 
SV torsOtiee es 3-10 000 3-10 000 2-10 000 2-10000 . 1-10 000 
31 to 40 ft..2.,.] 4-10000. 3-10 000 2-10 000 2-10 000 2-10 000 
Lito mo tenes 1-10 000. 1- 6000 1- 6000 1- 6 000 1- 6 000 
r § to 10ft..... 2-10 000 1-10 000 1-10 000 1- 6 000 1- 6000 
DLO AU sce: -...[J11 to 15 ft 2-10 000 2-10 000 1-10 000 1-10 000 1- 6 000 
16 to 20 ft..2.:.] 3-10000 2-10 000 2-10 000 2-10 000 1-10 000 
21 to 30 {t......] 4-10000 3-10 000 2-10 000 2-10 000 2-10 000 
31 to 40 ft... ..-| 4-10000 4-10000 3-10 000 2-10 000 2-10 000 
{to foifth wale eee 1-10 000 1-10 000 1-10000 |- 1-10000 
G'toul Oita coer | selene het |e LU O0G -1-10 000 1-10 000 1-10 000 
41-to 50., ROR REIC o Llitold te. nee eee 2-10 000 2-10 000 1-10 000 1-10 000 
: 16:to:20-ft eee ee 3-10 000 ‘2-10 000 2-10 000 2-10 000 
218 tor30 itera: lan eee |} 4-10000 3-10 900 2-10 000 2-10 000 
SiitortOlitaeweeed ee PE eats mies 4-10 000 4-10 000 3-10 000 2-10 000 
(Pietoy 5 ite eee le ae eee 1-10 000 1-10 000 1-10 000 1-10 000 
16 to LOLthSS. 05) hee eee 2-10 000 1-10 000 1-10 000 1-10 000 
Sito 60 cecce. oc W101 ost eere tere Parasite aes 3-10 000 2-10 000 2-10 000 1-10 000 
16:10 20 ieee eee ee 3-10 000 2-10 000 2-10 000 2-10 000 
2lto- Slt epee eee Sook 4-10 000 3-10 000 3-10 000 2-10 000 
SL tot Ott te a aterers Se Pree ttre re 4-10000 3-10 000 3-10 000 
Pay. Gita. alk RSet ec hoe eae ah meeas 1-10 000 1-10 000 +10 000 
A 1 Gstonl Ohta lee Big Motch diseet. Meikemt Ae ee 2-10 000 1-10 000 1-10 900 
POD Es Goose e {11 torl5. tee cer Ci ern) eee eee ’ 2-10900 2-10 000 2-10 000 
116: to '20 ftazacc. [Noah See eee nee 3-10 000 2-10 000 2-10 000 
21 tors0 Eteeece se Ps Menasha Peete eia iets Ne 4-10 000 3-10 000 3-10 000 
31.t0.40 ftccese aes ttt se eee | eee es | 4-10000 3-10 000 
fT tomntteee. rn arene te aS OS tah Ur a 8 1-10 000 1-10 900 1-10 000 
rae 6 to lO ftom ln eee Sn torst Mem ar oe 2-10 000 2-10 000 1-10 000 
71 to 80... 11 to Tht. |2. cee |e ee 3-10 000 2-10 000 2-10 000 
16 tor2U Aten | pee Be Sd PE Bt eee 3-10 000 2-10 000 2-10 000 
21;t0:30:ftis- os | te ene ee ee nee: 4-10 000 3-10 000 3-10 000 
(ol stO 4 Oct basen SiGe RES Seer ih SM yr ions Hee 4-10 000 4-10 000 
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TABLE F-2 


GUYING FOR CORNER POLES IN Grapes 4 AND 5 LINES 








Required Number and Size of Guys 














Number of ee ee 
Wires to Be Pull” on Seana an UR EREERERROREEO Eaeieeeeeememe 
Carried Pole “Tread” “Lead” “Lead” “Lead” “Tead” 
Yt Kto’% 4 to % 3% tol 1 or Over 
BOG bstae sites. 1 to 10ft...... 1-No. 6 steel wire, except as. eeioeet in par. F-7. 
: bl toraO.tt eee. 1-No. 6 steel wire, for all ‘ 
lto 4ft......| 1-4000Ib. strand, except ae prescribed in par. F-7, 
SOO vests terse. 5 to 30ft...... 1-4000 lb. strand, for 1 “leads.” 
131 to 40ft......] 1- 6000 | 1-4000 | 11-4000 | 1-4000 | 1- 4000 
Libor -2 ft... 1-4000 Ib. strand, except. prescribed in par. F-7. 
3to 5ft......} 1- 4000 1- 4.000 1- 4000 1- 4000 1- 4 000 
LO mOnte eee 1- 4000 1- 4000 1- 4000 1- 4000 1- 4000 
TabOTLO s,s wieine Histon 5 ftse5 ae 1- 4000 1- 4000 1- 4000 1- 4000 1- 4000 
16 to 20 ft...... 1- 6 000 1- 4000 1- 4000 1- 4000 ‘1- 4000 
Blsto' 30 itcow se: 1-10 000 1- 6 000 1- 4000 1- 4000 1- 4000 
3 to 40ft......] 1-10000 1- 6 000 1- 6000 | 1- 4000 1- 4000 
Peto. 5 ft. 1- 4000 1- 4000 1- 4000 1- 4 000 1- 4000 
in6:tolOftec. ..: 1- 6 000 1- 6 000 1- 4000 1- 4000 1- 4 000 
Pitorcd ee occ8 . J11 to 15 ft 1-10 000 1- 6 000 1- 6000 1- 4 000 1- 4000 
116 to 20 ft 1-10 000 1-10 000 1- 6 000 1- 4 000 1- 4000 
|21 to 30 ft 2-10 000 1-10 000 1-10 000 ‘1- 6 000 1- 6 000 
31 to 40 ft 2-10 000 2-10 000 1-10 000 1-10 000 1- 6 000 
lto 5ft 1- 6 000 1- 6 000 1- 6 000 1- 6 000 1- 6000 
Oto 10 foo. sae 1-10 000 1- 6000 1- 6 000 1- 6 000 1- 6000 
DUO SOR 5.4.0 '11 to 15 ft 1-10 000 1-10 000 1- 6 000 1- 6 000 1- 6000 
| 16 to 20 ft 2-10 000 1-10 000 1-10 000 1- 6 000 1- 6000 
121 to 30 ft 2-10 000 2-10 000 2-10 000 1-10 000 1-10 000 
[31 to 40 ft 3-10 000 3-10 000 2-10 000 2-10.000 1-10 000 
lto 5ft 1- 6 000 1- 6 000 1- 6000 1- 6 000 1- 6000 
6 to 10 ft 1-10 000 1-10 000 1- 6000 1- 6000 1- 6 000 
LUO AO pia ke ayes J11 to 15 ft 2-10 000 1-10 000 1-10 000 1- 6 000 1- 6000 
\16 to 20 ft 2-10 000 2-10 000 ‘1-10 000 1-10 000 i- 6000 
21 to 30 ft 3-10 000 3-10 000 2-10 000 2-10 000 1-10 000 
131 to 40 ft -4-10 000 3-10 000 2-10 000 2-10 000 2-10 000 
ny Ty een en aia 9 1- 6 000 1- 6000 1- 6000 1- 6 000 
MN EORLO UGE ee ctr naire 1-10 000 1— 6 000 1- 6 000 1- 6 000 
A1to a0 nee. vss. LPiitouko [Gree cone seen oe 2-10 000 1-10 000 1-10 000 1- 6 000 
CLG ROWONt ose a eee eee 2-10 000 2-10 000 1-10 000 1-10 000 
Tet OL SU Ae atone alate itis oes bes 3-10 000 2-10 000 2-10 000 2-10 000 
et COLL OA tore leexicn castes 4-10 000 3--10 000 2-10 000 2-10 000 
TttomO theme [See tc ee oa 1-10 000 1-10 000 1-10 000 1-10 000 
IO LOCRO TL reas oe cet ance 1-10 000 1-10 000 1-10 000 1-10 000 
OTELOLGUT: >. v0 oe MMAetOn boul tandeee [ek aisle dace tac 2-10 000 2-10 000 1-10 000 1-10 060 
ALGO COAG noes hearse gestive 2-10 000 2-10 000 2-10 000 1-10 000 
PSO eee aeons cee 3-10 000 3-10 000 2-10 000 2-10 000 
pl otowsO ft cete oe lan tekersess. Ree Nanos oon cett 4-10 000 3-10 000 2-10 000 
Weal to kbc eels ater. che es 1-10 000 1-10 000 1-10 000 1-10 000 
a G:tarl Ofte. etre eee: 2-10 000 1-10 000 1-10 000 1-10 000 
ELON O sais 6s5 6 <6 Mitetochko:t€sce Eline eee ee 2-10 000 2-10 000 1-10 000 1-10 000 
PLGutoroOitemcees Wee hutes 3-10 000 2-10 000 2-10 000 2-10 000 
PAPO RSTO Me Weel had Da a ine ee. 4-10 000 3-10 000 2-10 000 2-10 000 
Pasta OLlta, thee | Seed ore ae aaah 4-10 000 3-10 000 2-10 000 
elation t Gaerne lies teers 1-10 000 1--10 000 1-10 000 1-10 000 
| Guts Ot Gar te ree es Foes | 2-10000 1-10 000 1-10 000 1-10 000 
TAO OOS. ates > itetowl Sito tcl one eae en 2-10 000 2-10 000 2-10 000 1-10 000 
V1GstoscO Ube eee tee 3-10 000 2-10 000. | . 2-10 000 2-10 000 
Loto sO Ieee ls ee are 4-10 000 3-10000 |} 2~-10000 2-10 000 
Not i PM Deca | Deeds Biieasarne FREE OE Senet 4-10 000 3-10 000 3-10 000 
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F-3. Guying for lines carrying aerial cable. 

The corner guying for aerial cables shall be in accord- 
ance with Table F-3. When a line carries both open 
wires and cables, the guying for the cables shall be in 
addition to that: required for the open wires. 

Table F-}. 
Corner Guying for Aerial Cables. - 
Size of * - Required Number and Size of Guys 
Messenger, Bulle 4s 

Lb Pole “Tead”’ “Lead” “T ead: f “T ead’ “TLead’”’ 
1/4 to 1/3 | 1/3 to 1/2 | 1/2 to 3/4 | 3/4to1 | 1 or Over 
{ 1 to 10 ft..| 1- 6000] 1— 6000| 1~ 6000] 1— 6000] 1— 6 000 
6900s. 42. <b 11 to 20 ft..| 1-10 000 | 1-10 000 | 1- 6000} 1— 6000! 1- 6000 
21 to 30 ft..| 1-10 000 | 1-10 000 | 1-10 000 | 1— 6000] 1— 6000 
31 to 40 ft..| 2-10 000 | 2-10 000 | 1-10 000 | 1-10 000 | 1-10 000 
1to 5 ft..| 1- 6000} 1— 6000. 1- 6000| 1— 6000] 1— 6000 
6 to 10 ft.:| 1-10 000} 1— 6000 | 1— 6000] 1— 6000| 1— 6000 
10006. -3.. 11 to 20 ft..| 2-10 000 1-10 000 | 1-10 000 | 1— 6 000] 1— 6 000 
21 to 30 ft..| 2-10 000 | 2-10 000 | 1-10 000 | 1-10 000] 1-10 000 
[31 to 40 ft..| 3-10 000 | 3-10 000 | 2-10 000 | 1-10 000 | 1-10 000 
1 to 5 ft..| 1- 6000] 1- 6000/ 1— 6000/.1— 6000] 1— 6000 
6 to 10 ft..| 1-16 000’) 1-10 000) 1-10 000 | 1— 6000} 1- 6 000 
1500041 A 11.to 20 ft..| 2-16 000'| 2-10 000 | 1-16 000 | 1-10 000 | 1-10 000 
21 to 30 ft..|.3-16 000 | 2-16 000 | 2-10 000 | 1-16 000 | 1-16 000 
31 to 40 ft..| 3-16 000 | 3-16 000 | 2-16 000 | 2-10 000 | 1-16 000 

F-4.° Guying two-pole corners. 


Each pole of a two-pole corner shall be considered 
separately and guyed as a single pole corner. The 
simplest method for determining the “pull” on the poles 
is illustrated in Drawing T. & T. 1318. Stakes “A” and 
“B” are located 1oo feet distant from the corner, and the 
“pull” is measured directly. 


Poles adjacent to corner poles for which more than 
one 10,000 pound guy is required shall be head guyed as 
shown in Drawing T. & T. 1319, also the poles adjacent 
to lighter corners where due to local conditions there is 
difficulty in properly holding corners. If, however, two 
such corners occur within five spans of each other the 
head guys between the two corners may be omitted. 


In guying poles adjacent to corners as prescribed 
above, 6,000 pound strand shall be used for forty wires or 
less, 10,c00 pound strand where the line carries more than 
forty wires. 


f 
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F-7. Corners at which guying may be omitted. 
- When corner poles. are set in firm earth.no guying will 
be required when the “lead” and “pull” on the poles are 
as specified in Table F-4. However, where the soil is 
loose or unstable, guys shall be provided as hereinbefore 
prescribed in Tables F-1 and F-z2. 


Table F-4. 
Corners for Which Guying is not Required. 











Sereibael of “wWires’ to Be Pull” for Which no Guys Are Required 




















Carried aie 
Grades 1, 2 and 3 Lines Grades 4 and 5 Lines 
UNar? ¢ 3) ae Gite OT OSS a keen eens Welcs | 10 ft. or less. 
mai 1Ri> (ela 4) SS ee ee Le Olas tOS A cite mretens? tyes, es 4 ft. or less. 
ff GRU) AUCs Ao ielEeOTe LSS owe wee ele 2 tty- or. lass. 
OSUE Te 200) 25 aries pt ae a I LENE Or LORS erent orci eso tee 3 Lett. vO leas: 


Where guys are omitted at corners in accordance with 
the foregoing, the poles should be set 1%4 foot deeper than 
the standard setting. Single ground braces shall be pro- 
vided when the “lead” and “pull” are as specified in 

















Table F-s. 
Table F-5. 
Unguyed Corner Poles to be Provided with Ground Braces. 
itiehber Of Wires ‘to Be Pull” on Pole Requiring Ground Braces 
Carried 
Grades 1, 2 and 3 Lines Grades 4 and 5 Lines 

iPS Via 2a a ak eg el allie ra DE Comal boetae soiree e stelic Stow On £6 

34 sop Meg, 5 ge heen LASEQhy cee kticevere cher ane soi s.lons ies 2 tor 4 Lt. 

aE EB) ge SoS fw lacey 6 6's ee Eten OTe LOSS iGccrs eee ab sivas foe Ttop- eats 
Coverlet. 0 Poy. alec e's tmEtCCOM a CASere se a vies specs Tette ors less: 








F-9. Substitutes for guying at corners. 

Where right-of-way conditions make it impossible to 
guy a corner pole as prescribed hereinbefore, a pole 
brace or an “H” fixture should be installed. 

F-10. 

Pole braces may be used for corners in Grades 1, 2 and 
3 lines which do not carry more than three crossarms and 
the pull of which does not exceed twenty feet, and in 
Grades 4 and 5 lines of not more than five crossarms. 
Their use, however, is not recommended for corners 
having a pull of over twenty feet in Grades 1, 2 or 3 lines 
carrying over thirty wires. 
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“H” fixtures should be employed in situations not in- 
cluded above. Where used the outside pole of the fixture 
shall be head guyed in each direction as shown in Draw- 
ing T. & T. 1320. Six thousand pound strand shall be 
used in all cases and since these guys are intended to 
prevent this pole from pulling out of the ground the lead 
should be small, never more than one-third. 


F-12. 

Corners will occasionally occur where the right-of- 
way is so limited that even pole braces or “H” fixtures 
cannot be employed. In such cases extra size poles and 
special settings will be necessary. 


The size of pole shall be determined as specified in 
paragraph C-30. Since it usually will be impracticable to 
obtain poles that will serve as substitutes for guying in 
excess of one 10,000 pound strand, two-pole corners, both 
poles of which are extra size, will be required where 
heavier guying is specified. 


F-14. 
Special poles at corners shall be set either in concrete 
or be equipped with extra large cross-logs as shown in 
Drawings T. & T. 1298 and 1299. The depth of setting 
shall be as specified in Table D-2. 


F-15. Guying railroad crossings. 
All railroad crossings shall be guyed in accordance 
with A. R. A. Specifications 1-B-1. 


F-16. Terminal pole guying. 
Terminal poles at the end of Grades 1, 2 and 3 open 
wire lines and the poles adjacent to them shall be head 
anchor guyed to hold the line as indicated in Table F-6. 
The head guying for end terminals of Grades 4 and 5 open 
wire lines is specified in Table F-7. 
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Table F-6. 


Head Guying for End Terminals in Grades 1, 2 and 3 Lines. 














Guying for End Terminal Pole Guying for Pole 
Number of Wires meee, Adjacent to 
Dead-ended “Lead” “Lead’”’ “Lead” : 

1/2 to 3/4 3/4 to 1 | asOveee Ane eee 
th Nene see 1— 6 000 1— 4000 | eA) Oman tk eho eres 
PMBVOMMEG or shate clietetace- 1-10 000 1— 6 000 1G OO OE akerers csieuexetorelere 
th (to Des See 1-10 000 1-10 000 1— 6000 1— 6000 

ith tet AO, ee eran 2-10 000 1-10 000 1-10 000 1-10 000 
PLO rs es, caves sa: < 3-10 000 2-10 000 2-10 000 1—10 000 
SS UMMLSMES Oley ticks ions oral 4—10 000 3-10 000 2-10 000 1—10 000 
GN. Gp SOL DE Aiea cles ane ar 3-10 000 3-10 000 2-10 000 
PoIeCGMOURite oo ons ose success 4-10 000 3-10 000 2—10 000 
NL UG “UES eS eee i ee a 4-10 000 3-10 000 3-10 000 
WETMRU IDES] COMME REAP ote 8S Nicene eet hok mw seere tives shaisaetehsns 60.0 | 4-10 000 38-10 000 








NoTEeE.—Two 16,000 pound guys may be used where three 10,000 pound guys 
are specified in the above table. 




















Table F-7. 
Head Guying for End Terminals in Grades 4 and 5 Lines. 
Maiahae oféWires Guying for End Terminal Pole Guying for Pole 
Adjacent to 
Dead-ended “Lead” “Lead” “Lead” End Terminal 
1/2 to 3/4 3/4 to 1 1 or Over 
GP OT MECN s elas vo. avs", +s Lomo. Gaatoel wire; for all “leads.” wk kde ne es 
MEO ale sedis as 1— 6000 1— 4000 AOD Ogmelie: craters: castal oceteraie aN 
th Ate SO re 1-10 000 1—10 000 AMG sO0.OF alia cies lect a) sole stene’ 
Jake AOR Ree 1-10 000 1-10 000 1-10 000 1— 6 000 
aL OER GAS Ecce atta 2-10 000 2-10 000 2—10 000 1— 6000 
SME COMES O)e cea ie ayers 'oxis 3-10 000 2-10 000 2—10 000 1-10 000 
BU COMD OMe cs ce cc are 4—10 000 3-10 000 3-10 000 1-10 000 
PRS LONOOsierisde isc ts cos oe 4-10 000 3-10 000 3-10 000 2—10 000 
SSL COMER OIR vet Gtk sisters: |e eee se cw alee 4—10 000 3-10 000 2-10 000 
emeL OMS Oledses toet che! Oe ose ec of She ce shee es 4—10 000 4—10 000 2-10 000 





NoTE.—Two 16,000 pound guys may be used where three 10,000 pound guys 
are specified in the above table. 


F-17. 
Except when “H” fixtures are used, end terminal poles 
shall be side guyed in each direction as specified in Table 


F-8. 
Table F-8. 
Side Guying for End Terminal Poles. 
Number of Open Number and Size 
Wires in Line of Side Guys 
TOCOTALESS ae wae No guys required. 
DRL OCAD ani eters cee 1-6000 lb. 


AtetOLGOnae aes ee I-10000 lb. 
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F-18. 


F-19. 


F-20. 


F-21. 


Head Guying for Aerial Cable Terminal Poles. 


Guying intermediate terminals. 


Intermediate terminal poles shall be head-guyed to hold 
the unbalanced load to which they are subjected provided 
the number of wires unbalanced exceeds one-fifth of the 
number of wires in the heavier section adjacent to the 
terminal pole. The number and size of guys required 
shall be determined from Tables. F-6 and F-7, the first 
column of the tables being taken as the unbalanced load 
in wires. 


Where five or more wires are dead-ended on an inter- 
mediate terminal pole in a line carrying over twenty 
wires, the pole shall be side guyed in each direction. The 
size of guys shall be determined from Table F-8, on the 
basis of the number of wires in the heavier section ad- 
jacent to the terminal. 

When the office run from an intermediate terminal pole 
consists of aerial wires or cables extending to one side of 
the line, the pole shall be guyed in all cases in the direc- 
tion opposite to the lateral run to withstand the full un- 
balanced load of that run. The required guying shall be 
determined from Tables F-6, F-7 and F-9 on the basis of 
the number of wires or size of cable dead-ending. 


Crossarm guying. 


Crossarm guys installed as shown in Drawing T. & T. 
132I may be used where necessary to prevent the twisting 
of crossarms on terminal poles. Ordinarily, one No. 8 
iron wire will be sufficient but a No. 6 steel wire or two 
No. 8 iron wires twisted together should be used if the 
unbalanced load tending to twist the arm around the pole 
exceeds three wires. 


Guying aerial cable terminals. 


When an aerial cable and its messenger terminate on a 
pole, the pole shall be head anchor guyed in accordance 
with Table F-9. 


Table F-9. 





Size of Messenger 
Dead-ended 


Number and Size of Head Guys 


“Lead” 1% to 1 “Lead”? 1 or over 





4000 Ib. 


roweuniouele itraoe. ay sree 1— 6000 1— 4000 
Bi derh BON witmentn aE erga c 1—10000 1— 6000 
LAR ROn PE vee eral ee 1—16000 1—10000 
Ba Rena a ate HEM: sa isoras oat ae 2—10000 1-—16000 





NotTe.—Two 10,000 pound guys may be used where one 16,000 pound guy is 


specified. 
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F-22. 


F-24. 


F-25. 


F-26. 


F-27. 


Where the cable messenger extends beyond. the cable 
terminal pole, the pole on which the messenger termi- 
nates shall be guyed as prescribed in Table F-g. 


Where open wires and aerial cable terminate on a pole, 
the head-guying specified above for aerial cable shall be 
placed in addition to that required for the open wires. 


Ordinarily, the pole on which an aerial cable carrying 
trunk circuits terminates shall be side guyed in each di- 
rection with 6000 pound strand. When the terminal pole 
also carries open wires, 10,000 pound strand shall be used 
if the number of open wires exceeds forty. 


Storm Guying. 


General. 


In addition to the guying normally required for cor- 
ners, crossings, terminals and long spans, extra guying 
known as “storm guying” usually will be required in lines 
which are likely to suffer by damage from wind or sleet. 
The following paragraphs prescribe the kind and amount 
of storm guying that ordinarily should be provided. 


It is recognized that the storm guying best suited to 
any particular portion of line can be determined only 
through an intimate knowledge of a large number of 
factors such as, the character of the line, its location, the 
local climatic conditions and past experience with other 
lines in the vicinity. It is, therefore, desirable that 
careful consideration shall be given in all cases to the 
suitability of the prescribed guying and that modifica- 
tions be suggested to the proper authority if the general 
plan prescribed seems to provide guying that is too heavy 
or too light. 


Size of guys. 


The size of guy strand for use in storm guying shall 
be as given in Table F-ro. 


Table F-1o. 
Size of Storm Guys. 
Number of Wires 
to Be Carried Size of Guys 
TIMIOV ADT A ae seein ree ae, 6,000 Ib. 
AT TOS. ws, See ee ars 10,000 lb. 


*In Grades 1, 2 and 3 lines of 31 to 40 wires, 10,000 pound guys 


shall be used. ' 
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F-28. Storm guying open wire lines. 


Grades 1 and 2 Lines. 


Grade 


The storm guying prescribed in Table F-11 shall be 
ordinarily applied to all sections of lines which do not 
contain guyed corner poles having a “pull” of over five 
feet. In determining the location of these storm guys, 


the count of poles should always begin at an end terminal 


pole, or at a corner pole having a “pull” of over five feet. 


Table F-11. 
Storm Guying Open Wire Lines. 








oiibed ian Side Guys in Head Guys in 


Line Both Directions Both Directions 





11s tor30 Every 12th pole |Every 4th side guyed pole 
31 to 80 Every 6th pole |Every 4th side guyed pole 
Zietouslo Every 12th pole |Every 4th side guyed pole 
41 to 80 Every 6th pole |Every 8th side guyed pole 


pS 


Grade 4 Lines....... 21 to 80 Every 12th pole |No head guying required 


Grade 


F-29. 


F-30. 


F-31. 








5. Lines 32/26. 6 41 to 80 Every 12th pole |No head guying required 


Storm guying lines carrying aerial cable. 


Where a line carries aerial cable only, every twelfth 
pole, in general, should be side guyed with 6000 pound 
strand and every fourth side guyed pole should be head 
guyed with strand the same size as the messenger. If, 
however, only a single cable less than 1% inches in di- 
ameter is carried, all storm guying may be omitted. 


Where a line carries both open wires and aerial cable, 
the cable shali be considered equivalent to ten additional 
open wires and the size and number of head and side guys 
determined from Tables F-10 and F-11, except that in no 
case shall the guying be lighter than provided for in para- 
graph F-29. 


Special storm guying. 


In the following situations the number of side guyed 
poles may be doubled: 

(a) In portions of lines which are particularly 
liable to damage from ice or high winds, and which 
are not sheltered by trees, buildings, embankments 
or closely adjacent hills. 

(b) In portions of lines which are constructed of 
poles exceeding thirty feet in length, and which are 
not sheltered in one of the ways mentioned above. 

(c) In portions of lines in which the poles are set 
in soft or unstable soil. 


Signal Section. 487 


March, 1924] Com. IX.—Overhead and Underground Lines. 





F-32. 


F-33. 


F-35. 


F-36. 


Minor modifications in the spacing of storm guys may 
be made by the foreman in charge and in fact are ad- 
visable if a greater number of exposed points can be pro- 
tected in that way, without increasing the total amount 
of guying. It will sometimes be advisable to omit storm 
guys in sheltered places, and to place additional ones at 
points where they are more needed, such as points high 
in line, poles at highway crossings, or poles set in in- 
secure soil. 


Where a section of line to be storm guyed is so short 
that storm guys are required at but one point, the guys 
should be placed on the pole nearest the center of the 
section; where storm guys are required at only two or 
three points in a section, they should be placed on poles 
which divide the section into approximately equal parts. 


For example, where every twelfth pole requires side 
guying in each direction, a section of nineteen spans 
should be storm guyed on either the ninth or tenth pole; 
if the section should contain twenty-nine poles, the side 
guys should be placed on the tenth and nineteenth poles. 


Where a section to be storm guyed requires four-way 
guys at but one point, the side storm guyed pole nearest 
to the center of the section should be chosen for head 
guying. Where a section requires four-way guys at two 
or three points, side guyed poles shall be chosen for head 
guying that will most nearly divide the section into equal 
parts. 


On rights-of-way where “leads” less than one-third 
would be necessary, it will often be advisable to use pole 
braces instead of guys. 


Storm guying at highway crossings. 


Except in town and cities, Grades 1 and 2 lines of over 
twenty wires shall have the crossing poles at important 
highways side guyed in both directions. When such 
crossings occur frequently, however, this guying should 
be applied only to those crossings where interference 
with “the line in the event of storm damage would be most 
likely. In general, it is not intended that special cross- 
ing guying should be installed at crossings which average 
less than ten spans apart. 
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F-40. 


F-41. 


F-42. 


F-44. 


Where special storm guying is employed at a highway, 
ordinary storm guys which would occur within five spans 
of the crossing may be omitted. Where practicable, the 
count of ordinary storm guys should be started anew 
from each highway so guyed. 


Storm guying at spans of over normal length. 


Where a span exceeds the normal span length in a line 
by more than twenty-five per cent. and yet is not long 
enough to be classed as a “long span” both supporting 
poles shall be double side guyed in Grades 1, 2 and 3 lines 
of over twenty wires and in Grades 4 and 5 lines of over 
forty wires. 


Where side guys are employed, as specified in para~ 
graph F-39, ordinary storm guys which would occur 
within five spans may be omitted. 


Hill guying. 


In addition to storm guying otherwise required, lines 
carrying more than twenty wires shall be head guyed on 
hills, as shown in Drawing T. & T. 1322. 


If the difference in height of wires at adjacent poles 
exceeds one-tenth the span length, the top pole shall be 
head guyed where there are not more than five poles on 
the grade and the two top poles shall be head guyed when 
there are more than five poles on the grade. 


When there are more than five poles on the grade, 
every fifth pole on the grade, also, shall be head guyed 
when the difference in height of wires at adjacent poles 
is from one-tenth to one-fifth the span length, and every 
third pole head guyed when the difference is more than 
one-fifth. 


Use of “H” fixtures in storm guying. 


“H” fixtures, each pole of which is head guyed in both 
directions, may be employed as a substitute for four-way 
storm guyed poles in Grades 1, 2 and 3 lines of over 
thirty wires and other lines of over forty wires. 

In using “H” fixtures as storm guyed poles they should 
be located, where practicable, at points in the line where 
tall poles are not required. 
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F-45. 


F-46. 


G-I. 


Use of special size poles in storm guying. 


In lines of not over forty wires in Grades 4 and 5 lines, 
special size poles may be set as a substitute for storm 
guys at points for which storm guying is prescribed 
above. 


The size of special poles required shall be determined 
from paragraph C-30 on the basis of the size of storm 
guys prescribed. The depth of setting for such poles is 
specified in paragraph D-14. 


Section G. 


GUYS AND ANCHORS—FITTING AND SETTING. 
Guys. 


Only No. 6 B.W.G. steel wire and standard 4000, 6000 
and 10,000 pound galvanized steel strand ordinarily shall 
be used in guying open wire pole lines. However, 16,000 
pound strand sometimes will be employed in guying lines 
carrying aerial cable. Where, in the specifications one 
10,000 pound strand is specified, two 6000 pound strands 
may be employed as a substitute. 


Methods of anchoring guys. 


Guys should preferably be attached to anchors set in 
earth, or secured in rock. Where it is impracticable to 
obtain such anchorage, the guys may be attached to stubs, 
trees, poles or buildings. 


Guy rods. 


20 


Guy strand shall be attached to anchor logs or blocks 
by means of guy rods. When more than one guy is to be 
attached to a single anchor log, a separate guy rod should 
be employed for each guy. 


Table G-1 specifies the size of the guy rods which shall 
be employed in anchoring the standard sizes of guy 
strand. 


Table G-r. 
Size of Guy Rods. 
Size of Guy Size of Guy Rod 
No. 6 B.W.G. : 

4000 va abe © een 6 ft. by % in. 

G000 1 Des Wave 7 ft. by % in. 
TOOOU UT Aner Ce ee 8 ft. by 3% in. 
TOOQOUD econ ve ee 8 ft. by 7% in. 
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G-5. Anchors. 


Size and Number of Guys 


Where practicable, anchor logs or concrete, creosoted 
wood or cast iron blocks shall be employed as anchors. 
New material in general should be used for anchor logs; 
however, if conditions are such that decay is known to 


be slow, sections cut from old poles, if sound and free 


from decay, may be used. Where decay is known to be 
rapid creosoted timber, concrete or cast iron anchors 
should be used. 


Approved types of patented anchors may be used as a 
substitute for anchor logs where soil conditions are suit- 
able and their use is approved by the properly designated 
official. 


Table G-2 specifies the minimum sizes of round and 
split anchor logs that shall be employed in ordinarily 
firm soil for anchoring the various sizes of guy strand. 


Table G-z2. 
Size of Anchor Logs. 


Minimum Size of Logs for Good Soil 














Round Logs Split Logs 
1 No. 6 Wire or 1—4000 Ib...... Seite by Grint 3 ft. by 8 in 
1 GO0 0 1 Distie iterehe ote eee Sil ten DYeae ely 3 it.eby ee ei 
L=100 008 Directs eclectic eee 4 ft. by 8 in 4 ft. by 10 in 
T=16000 (1D. research cele eee 6 ft. by 9 in 6 it..by LZ) in 
2—" GOOOsLD.. iemien airas 5 heuer eae een 4 ft. by 8 in 4 ft. by 10 in 
Z2=LOOOOs Dees ae eerie ee ere eee Tit. Dylon 1. ftebysiayis 
2—16000 1b eae ee ee, 10 ft. by 9 in 10-ft2 by: L2:in 


G-8. 


In wet or loose soil logs having a length and di- 
ameter twenty-five to fifty per cent. greater than specified 
in Table G-2 should be used. Preferably, these logs 
should be split and set with the flat side upwards. When 
round logs are used they should have their tops flattened 
somewhat by hewing. 


G-9. Locating anchors. 


Anchors for head and corner-guys, when the right-of- 
way permits, shall be so placed that the guys will have a 
“lead” of one. In no case shall the “lead” of a head guy 
be less than one-third. The “lead” of a corner-guy shall 
never be less than one-quarter on lines carrying not more 
than fifty wires, nor less than one-third on lines carrying 
more than fifty wires. 
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G-Io. 


G-11. 


G-12. 


G-13. 


G-14. 


G-15. 


G-16. 


G-17. 


Side guys in straight sections, where practicable, shall 
have a “lead” of two-thirds; the “lead” for such guys 
never should be less than one-quarter. 


Guy plates and hooks. 


Guy plates shall be used with 6000 pound guys on 
eastern cedar poles, with 10,000 pound guys on all poles 
except chestnut, and with 16,o00 pound guys in all cases. 


Guy hooks always shall be used in conjunction with 
guy plates, and in other cases, where the guy cannot be 
held from slipping down the pole, by means of drive 
SCrews. 


The use of guy plates and hooks is illustrated in 
Drawings T. & T. 1323 and 1324. 


Rock anchors. 


Three types of rock anchors are illustrated in Draw- 
ing T. & T. 1325. Types 1 and 2 are suitable for use 
when the rock is located on the surface of the ground. 
Of these, Type 1 is preferable where the rock is solid and 
Type 2 where it is more likely to split or break off. Type 
3 should be used in conjunction with the standard guy 
rods where guys must be anchored to rock below the 
surface. 


Types 1 and 2 shall be set at right angles to the guy. 
Their depth of setting should be such that the eyes of 
the bolts will just clear the surface of the rock. Type 3 
should be set in line with the guy, to a depth of at least 
one foot in solid rock and as much deeper in other rock 
as may be necessary to insure proper holding power. 


Guys shall be attached to rock guy bolts in the same 
manner they are attached to guy rods. A standard thimble 
always shall be employed and not more than one guy 
shall be attached to a single bolt. 


Drawing T. & T. 1326 illustrates the manner in which 
guy rods shall be fitted to anchor logs and creosoted 
wood blocks. Each rod shall pass through the log or 
blocks and shall be secured with a nut and square washer. 
In all cases the sap wood shall be removed from under 
the washer so that it will rest against solid wood. The 
nut shall be screwed on as far as possible. 
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G-18. Setting anchors. 


G-I9. 


G-20. 


G-22. 


Holes for anchor logs shall be dug vertically down- 
ward to such a depth that the anchor rods will be buried 
in the earth to the extent specified in Table G-3. The 
actual distance to the bottom of the anchor hole will vary 
with the lead of the guy and the slope of the ground, but 
in practically all cases it will be appreciably less than the 
length of rod in the earth. 


Table G-}. 


Depth of Setting for Anchors. 
Number and Size Length of Rod 


of Guys Below Ground 

1—No. 6 Wire or 

I= 4000-1 Dsante. eee 4 ft. 

t= 6000 -lDsue. eee ee 4% ft. 
I~roo0o 1D... 4.2 ee 5% ft. 
I-16000° [Dice oe ee Gert: 

2— 6000 S1D. 3 ae oe cians 5% ft. 
2—10000 4103. oi see eee Gatt. 

2-1 G000=:1Ds.s.5 die ee 6 ft. 


In general the log shall be placed at right angles to the 
“lead” of the guy as shown in Drawing T. & T. 1327. 
However, where such a location would make a log liable 
to disturbance from future excavation or where obstacles 
prevent, the log may be set in line with the “lead” of the 
guy. (Drawing T. & T. 1327.) In the latter case a heel 
of planks or large rocks shall be placed at the end of the 
log to prevent it from creeping endwise. 


Anchors other than anchor logs shall be set to the 
depth specified for anchor logs in Table G-3. 


All anchors shall be set so that the rod will be in line 
with the guy, a trench for the rod being dug from the 
side of the hole where necessary. 


In refilling excavations the earth should be firmly 
tamped as it is replaced, three tampers being employed 
continuously to one shovel. In swampy soil or in other 
places where the holding power of the earth is poor, large 
rocks should be placed on the top of the anchor and 
firmly wedged in place. 
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G-23. 


Use of existing anchors. 


In the reconstruction of a line existing anchorages that 
are suitably located may be employed provided the guy 
rods and anchors are in good condition and the depths of 
setting are not less than those specified in Table G-3. 
When there is any question as to the serviceability of the 
existing anchors or their depth of setting a number of 
test excavations shall be made. 


G-24. Point of attachment of guys on poles carrying open wires only. 


G-25. 


G-26. 


G-27. 


G-28. 


G-29. 


All guys except storm guys, on poles carrying open 
wires only, should be attached as specified in the follow- 
ing paragraphs. The point of attachment for storm guys 
is prescribed in paragraphs G-30 to G-32. 


When not more than one guy will be placed in any one 
direction on a pole, the guys shall be attached under the 
first gain on poles ultimately to carry not more than 
three crossarms, and under the second gain on poles ulti- 
mately to carry over three crossarms. 


When two or more guys will be placed in one direction 
on a pole, the top guy in each direction shall be attached 
just below the first gain on poles ultimately to carry not 
more than four crossarms, and just below the second gain 
on poles ultimately to carry more than four crossarms. 
Each additional guy shall be attached one gain below the 
lowest existing guy in the same direction. 


Point of attachment of guys on poles carrying aerial cable. 


Where a pole carries an aerial cable only, all guys 
should be attached at a point approximately six inches 
below the point of messenger attachment. 


Where a pole carries both open wires and aerial cable, 
head and corner guys installed to hold the loads due to 
the open wires shall be attached as specified in paragraphs 
G-25 and G-26. Head and corner guys to hold the strain 
of the aerial cable shall be attached as specified in para- 
graph G-27. 


When attaching side guys to poles in straight sections 
carrying open wires and aerial cable, the presence of the 
aerial cable may be negiected and the guys attached as if 
the pole carried open wires only. 
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Point of attachment of storm guys. 


When poles carrying but one crossarm are to be storm 
guyed the guys shall be attached just below the first gain. 
In storm guying poles carrying from two to five cross- 
arms head guys shall be attached just below the first gain 
and side guys just below the second. If a pole to be storm 
guyed carries over five crossarms, head guys shall be at- 
tached below the second gain and side guys below the 
third. 


When a pole which carries only an aerial cable is to be 
storm guyed, head and side guys shall be attached ap- 
proximately six inches below the point of messenger at- 
tachment. 


On poles which carry both open wire and aerial cable, 
head guys shall be attached as prescribed in paragraph 
G-31; side guys as prescribed in paragraph G-30. 


Method of attaching guys to poles. 


The method of attaching guys to round and square 
poles is illustrated in Drawings T. & T. 1323, 1324 and 
1328. Clamps of the number and size shown should be 
used in fastening guy strands. No. 6 steel guy wire shall 
be fastened as shown in the detail insert on Drawing 
T&D 2328. 


Method of attaching guys to guy rods. 


The method of attaching guys to guy rods is illustrated 
in Drawing T. & T. 1329. Standard thimbles shall be 
used in all cases and the strand shall be fastened by 
clamps of the size and number shown. No. 6 steel guy 
wire shall be looped around the thimble and secured in — 
the same manner as when attaching the guy wire to poles. 
(See paragraph G-33.) 


Attaching guys to trees. 


Six thousand pound or lighter guys may be attached to 
the trunk or stout limb of a tree where necessary. Larger 
guys should never be anchored to trees. 


Where a guy is looped around a tree, the tree shall be 
protected from injury by strips of hardwood placed under 
the guy, each strip to be at least one inch thick and twelve 
inches long and not over two inches wide. In general, 
the guy should be looped around the tree and secured as 
shown in Drawing T. & T. 1330. When, however, per- 
mission can be secured from the property owner, a hole 
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G-36.—Continued. 


G-37. 


G-38. 


G-39. 


G-4o. 


G-q4I. 


G-42. 


may be bored through the tree at the proper angle and an 
anchor rod employed to secure the guy. 


Guy stubs. 


Guy stubs shall be used only where it is necessary to 
raise guys above obstacles or prevent guys from ob- 
structing thoroughfares. Good sound poles always shall 
be employed as stubs. They shall be as short as will 
furnish the necessary clearance for the guys, and shall be 
of the same class as the poles reinforced. Drawing 
T. & T. 1331 illustrates the use of a guy stub. 


The top of each guy stub shall be roofed in the same 
manner as the tops of poles. 


Setting guy stubs. 


Guy stubs shall be placed with the apex of the roof in 
line with the guy to the pole. They shall be set to the 
same depth as poles of the same height and class and 
raked about one inch per foot of their length. When set 
in soft soil or when subjected to a heavy downward 
strain, stubs should be set on foundation blocks of storie 
or timber. 


Guying fer stubs. 


All stubs shall be anchor guyed. The number and size 
of guys shall be the same as would be required on the 
pole itself if it could be anchor guyed. The guying re- 
quired between pole and stub shall be that specified in 
guying tables for “leads” of one or over. 


Where it is impossible to anchor guy a stub in the man- 
ner prescribed above, it will be necessary to employ 
special stubs, the size of which shall be determined as 
specified in paragraph C-30. Such stubs must be set to 
the depths specified in Table D-2, and when used at a 
corner shall be set in concrete or equipped with extra 
large cross logs as specified in paragraph F-14 for special 
poles at corners. 


Protection of guys. 


When anchor guys are located so that persons or live 
stock may come into accidental contact with them, they 
shall be rendered conspicuous by suitable guards. In 
general, a wood casing or iron pipe should be slipped 
over the guy as shown in Drawing T. & T. 1332. Where 
appearances will permit, however, a crossarm or board 
may simply be wired to the guy, or a timber may be set 
in the ground in line with the guy and wired to it. — 
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Section H. 
POLE BRACES. 


Use—Size—Installation. 
Use of pole braces. 

Pole braces ordinarily should be used as a substitute 
for guying where there is not sufficient space to install 
guys with proper “lead,” or where the nature of the right- 
of-way is such that suitable anchorages for guys cannot 
be obtained. Their use, however, should be restricted to 
the following: 

(a) Grades 1, 2 and 3 lines which do not carry 
more than three crossarms on corners having a pull 
of not to exceed twenty feet. 

(b) Grades 4 and 5 lines of not more than five 
crossarms. 


Pole braces also may be employed as a form of re- 
inforcement for poles in soft and swampy locations where 
additional stability is desired. 


Push braces. 

Single and double push braces are illustrated in Draw- 
ings T. & T. 1333 and 1334. The single brace is equiva- 
lent to a side guy in one direction. Double push braces, 
if possible, should be used where a substitute for side 
guys in both directions is required. 

Push and pull braces. 

A push and pull brace as shown in Drawing T. & T. 
1335, may be used where right-of-way conditions do not 
permit the use of double push braces. This type of brace, | 
however, shall not be considered equivalent to more than 
One 6000 pound strand in each direction. 

Size and material for braces. 

Pole braces shall consist of straight, solid poles, free 

from defects which might impair their strength. 


The top dimensions of pole braces shall not be less 

than the top dimensions of the poles they reinforce. 
“Lead” of braces. 

Where practicable pole braces shall be set with a 
“lead” of one-half. They should never have a “lead” less 
than one-third. 

Setting braces. 

Pole braces shall be set to the depths shown in Draw- 

ings wly, Sol Ar3ggperagavanasress. 
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H-9. 

Unless set in exceptionally firm earth or on a solid 
ledge, all push braces shall be supported on timbers or 
large stones. 

H-1o. 

Each push and pull brace shall be equipped with across 
log attached as shown in Drawing T. & T. 1335. Table 
H-1 specifies the size of cross log that shall be used. 


Table H-r. 
Dimensions for Cross Logs for Push and Pull Braces. 














Minimum Dimensions of Log 





Wires Carried on Pole 


Paton lesa... . Se) ea ee ae a fy 6 in. 
Were TT CL CAME eMart ee Mele eset so rei nies vile ess: baewaiaioushe | 4.5. fe aoe 


Length Diameter 








H-11. Attaching pole braces. 
Where practicable, pole braces shall be attached to 
poles at the location specified in Table H-z. 























Table H-2. 
Attachment of Pole Braces to Poles. 
Ultimate Capacity Point of Attachment of Braces 
ANT LAOS eM et aei GP ele Wo. ie|gu’s = sido ieces Sila eple'yei oer sie Just below first gain 
PRATT MCI a ep tis 6h cc ster Sviis eet ets, ie ele sae oe be a's Just below second gain 
SeRPAVISET SOMONE MP EetE hh pit) ns aes, Biel ena wiles. qos" vio Glen #0 Just below third gain 
PCT CTD A TINS ©. 5 iv eels tele cue a's biel edehee e)w dhs Just below third gain 
H-12. 

The shoe of the brace shall be cut with a flat surface 
and the pole slightly flattened by shaving to conform 
thereto. Each brace shall be secured to the pole by 
means of a crossarm bolt placed at the lower end of the 
heel where the brace is in contact with the pole. This 
joint between the brace and the pole shall be given one 
thick coat of dead oil of coal tar or its approved equiva- 
lent. 

H-13. 


A push and pull brace on a pole carrying over twenty 
wires shall be secured to the pole at the upper end by at 
least five tightly drawn wraps of No. 8 B.W.G. iron wire 
placed under a drive screw in addition to the crossarm 
bolt. (See Drawing T. & T. 1335.) A similar wrapping 
of iron wire shall also be used on push braces on corner 
poles carrying more than three crossarms if the pull on 
the corner exceeds twenty feet. 
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Cross logs for braced poles. 


Corner poles which are reinforced by push braces and 
which carry over twenty wires in general shall be fitted 
with cross logs when the “lead” and “pull” on the poles 
are as specified in Table H-3. If, however, the poles have 
a marked flare at the butt or if they are to be set in 
exceptionally firm earth, the cross logs may be omitted. 


Table H-3. 
Braced Poles to be Provided with Cross Logs. 
Number of Wires “Pull” on Pole 
to Be Carried Requiring Cross Logs 
2TStO N30 Yn canes 20 ft. or over 
21 tOlAG oss oe 15 ft. or over 
41 or over..7:....10 tt omoves 


The cross logs shall be not less than two feet long and 
seven inches in diameter and shall be attached approxi- 
mately one foot from the butt of the pole by means of a 
crossarm bolt. 


Section J. 


CONDUCTORS. 
Size, material and position of wires. 


Line wire shall be either hard-drawn copper or galvan- 
ized iron of the sizes specified below: 
No. 9 A.W.G. Copper. 
No. 8 B.W.G. Copper. 
No. 8 B.W.G. Iron. 
No. 6 B.W.G. Iron. 
No. 4 B.W.G. Iron. 


The commonly used sizes of wire are No. 9 A.W.G. cop- 
per and No. 8 B.W.G. iron. 


Nos. 6 and 4 iron and No. 8 copper shall be used only 
when specially designated by proper authority. These 
wires when used, ordinarily, should be placed on the top 
or upper arms; not more than six such wires shall be 
carried on one arm and shall be balanced on opposite 
sides of the poles as far as practicable. No. 4 iron prefer- 
ably should occupy pole pin positions. 
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J-4. 
When iron and copper wires are placed on the same 
crossarms, they should be so grouped that wires of the 
Same gage and material will, as far as practicable, occupy 
adjacent paired pin positions. In this way, future pairing 
and transposing of the wires will be facilitated. 
J-5. 


As far as practicable, the relative positions of wires on 
crossarms should remain the same throughout the line. 
Short yard lines and similar circuits shall be placed on 
the lower pin positions where “they will not occupy the 
space assigned for present or future through circuits. 


J-6. Stringing wires. 

Normally wires shall be strung with the sags prescribed 
in Tables J-1 to J-4, inclusive. Table J-1 shall be used 
for Grades 1 and 2 lines and Tables J-2, J-3 and J-4, for 
Grades 3, 4 and 5 lines, respectively. 


Table J-r. 


Stringing Sags and Tensions for Grades 1 and 2 Lines. 
Stringing Sags in Inches. 


























TEMPERATURE—Degrees F. 
Span Length an 
80 | 60 | 40 | 20 0 | —20 

| | 
TAG) Sr aire on 41% 3% 234 24% 2 
POMEL RSM OS) sv oo se a uaa 7% 41% 31% 3 21% 
UT Ag tars ES Oe ao 91% 7 5% 4% 3% Ss 
PS ete tetonssIoe ae 0 sie «9 12 9 7 5% 41% 4 
BN CM Geren tan ccie o. 6a ojo. ve ye eae 14 AL 8% 6% 5% 5 
Eee aicea vite tehetrss. ols ‘ales va 17 13 10 6% 6 
POM UC ea clsieiss sid 6 0:0) 5 Tee 20 15 is 91% 8 7 
CLO A Eee els cic hc tal cb,00 «os, 23 18 14 abi 9% 8 
IVE) Luar ABA Bee 7A PAN 16 as: da | 9 
TGS. 8 ina AE Dee eae ik 28 me 17 14 12 
CO OME a havacs ete ate gy, ee sieeve 48 | 36 28 ee 18 | 16 

| 


Stringing Tensions in Pounds. 





| TEMPERATURE—Degrees F. 
Size and Kind of : bs zs 














Barca Or? 80 | 60 40 | 20 0 | -20 
No. 9 A. W. G. Copper 50 | 65 85 105 125 150 
No. 8 B. W.G. Iron...:.. 90 115 155 190 230 270 
No. 8 B. W. G. Copper 105 135 175 230 260 310 
No. 6 B. W. G. Iron 140 180 235 290 345 415 
No. 4 B. W. G. Iron 190 250 | 325 400 475 | 570 
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Table J-2. 


Stringing Sags and Tensions for Grade 3 Lines. 
Stringing Sags in Inches. 











TEMPERATURE—Degrees F. 
Span Length 
80 | 60 | 40 | 20 | 0 | —20 
| 
| 

RO sft lice cata serene eae. 5% 41% 3% 3 2% 2% 
DOP That saie trees eee erences 5% 4% 3% 3 2%, 
LOO Tited Maen Cees a rere ee 81% im 5% 4% 4 38% 
LLORES ete are ee meer 10 8% 614% 51% 5 4 
E20 SE tate oe cor heteta: coke cee al 10 61% 6 (5) 
BO? Pte ran rato skies oe 14 12 9% 8 ff 6 
LAOET Cre reset item sears aly 14 ital 9% 8 7 
TOO CECI. ikea eke oe ene ceiens 20 16 13 abl 9 8 
Dig Coopers roeeetertn cenit titer 26 Ze, 17 14 12 10 
ZOOS Ue weer trai eater 34 28 22 18 16 14 
VASE OG Ba PI Cas aces OLA ea 43 35 28 23 20 18 








Stringing Tensions in Pounds. 















































TEMPERATURE—Degrees F. 
Size and Kind of - — 
wrk hae 80 60 40 20 0 : 20 
No. 9 A. W. G. Copper.... 70 85 105 125 150 175 
Now 8.8. W. Gislronee. 130 155 190 230 270 320 
No. 8 B. W. G. Copper... . 145, 175 220 260 310 365 
No. 6 B. W. G. Iron..\... 195 235 290 345 415 485 
No. 4°B: WG) Irot? 4s... 265 325 400 475 570 665 
Table J-3. 
Stringing Sags and Tensions for Grade 4 Lines. 
Stringing Sags in Inches. 
| TEMPERATURE—Degrees F. 
Span Length 
S100. RD 60 | 40 20 : 0 
| , 
| 
SOT a eee ee. 6 5 4 3% 3 21% 
LOO TES an: sty eee ee 6 5 4% 31 
110 ft. ee ee pean 9 Tu 6 5% 4% 3% 
L2Z0 AG ick otetreta ere rererorenote ill, 9 7 6% 5% 4% 
ASO SEe tee teas 13 10% 8% 7% 61% 1% 
140 ft ee ee ee 15 1 1 sy 7% 6% 
WEIS COM, Pets ge ne tert 7 14 12 10 8% 714 
LTB hth ae tae 23 19 16 14 12 1 
DIOL. eee ee hone 30 25 21 18 15 13 
DOR Pte | eer, ee 6 27 31 26 22 19 16 
250 Ft. ee eee 46 38 32 oF 23 20 
2 LD Ltiis tele ne erent eer eee 56 46 40 33 28 25 
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Stringing Tensions in Pounds. 














TEMPERATURE—Degrees F. 
Size and Kind of 
















































































pone ire 100 | 80 | 60 | 40 20 0 
| 
No. 9 A. W. G. Copper.... 80 95 |- 115 135 160 | 185 
No. 8 B. W.G. Iron...... 145 175 210 245 290 | 330 
No. 8 B. W.G. Copper.... 165 200 240 280 330 375 
No. 6 B. W.G. Iron...... 220 260 315 370 440 500 
No. 4 B. W.G. Iron...... 305 360 435 515 610 685 
Table J-4. 
Stringing Sags and Tensions for Grade 5 Lines. 
Stringing Sags in Inches. 
TEMPERATURE—Degrees F. 
Span Length 5 a 
120 100 | 80 | 60 40 | 20 
LL ae rr 7 6 5 4 3% 3 
NEES Sk a ea a SY, 7 6 5 4 31 
0. otha i 10 8% 7 6 5 4 
MIR oe. 12 10 8% 5 6 5 
WM cs acs tee 14 12 10 8% 7 6 
csi is es) SE en 16 14 12 10 8 7 
peer SS. te 22 18 15 13 if 10 
Pee Bay oli w'ess @ 28 24 20 17 14 13 
ORS US oie cae 35 30 25 21 18 16 
PN ioe. a 43 37 ay 26 22 19 
tS) ae an 53 45 38 32 27 23 
ln) Das ie ei ae ea ane 63 54 45 38 32 28 
Stringing Tensions in Pounds. 
TEMPERATURE—Degrees F. 
Size and Kind of : 
Line Wire 120 | 100 80 60 40 | 20 
| 
No. 9 A. W. G. Copper.... 85 100 120 140 165 190 
Maes G. W.G..Iron...... 155 180 220 255 300 345 
No. 8 B. W. G. Copper.... 175 210 250 290 320 395 
NosG B:.W.GealIron...... 235 275 330 385 455 525 
Be 4°6. W.G. Iron....-. 320 380 455 530 | 625 720 
J-7- 


In special situations where a dynamometer is employed, 
wires should be strung with the tensions prescribed in 
the latter portion of each table. 
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J-8. 


jJ-12. 


| Rey: 


When wires are added to existing lines, in general, they 
shall be strung with the same sag as the other wires on 
the same arm. If, however, records show that frequent 
wire breaks have been experienced in the line, probably 
due to too tight stringing, the new wires preferably 
should have a somewhat greater sag than the old ones. 
When this is done, consideration also should be given to 
the advisability of cutting slack and increasing the sag 
of the other wires on the line. 


For stringing of conductors in spans longer than pro- 
vided in paragraph J-6, see Section L, Long Span Con- 
struction. 


Location of wires on insulators. 


In straight sections, line wires normally shall be placed 
on the pole side of all insulators. In localities where wire 
breaks have been frequently experienced and most of the 
heavy winds come from one direction, line wires in 
straight sections shall be placed on the windward side of 
the insulators. 


At corners the wires shall be placed so as to pull 
against the insulators. 


When top-groove insulators are used, the wires should 
be attached to the top groove except at curves and cor- 
ners, where they shall be placed in the side groove as 
specified in paragraph J-11. 


On brackets, wires ordinarily shall be placed on the 
pole side of the insulators; on curves and corners, the 
wires shall be placed so as to pull against the insulators. 


Tie wires. 


Annealed copper wires shall be employed for tying 
copper wires, soft iron for tying iron wires. The gage 
and length of the tie wires shall be as given in Table J-5. 
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No. 8 Copper 


Table J-5. 
Size of Tie Wires. 





























Kind and Size of Type of sues OS Diary ite 
Line Wire Tie Gauge Length 
Pe Wiusicidunteratsters Side Groove....| No. 9 A.W.G... Zot 
pete Mut a ctets se Side Groove....| No. 8 B.W.G.. 26 in 
OES EY OR So a Side Groove....| No. 9 B.W.G.. 1S bal 
BGM Pocus ¥s vate ane en's ale Side Groove....| No. 8 B.W.G.. 15 in 
jet Be ae ee Side Groove....| No. 8 B.W.G.. 15 in 
Bere hoy a ls cha, ak 184} Top Groove....| No. 9 A.W.G.. yard ht 
Paw eeseseesess Top Groove....| No. 8 B.W.G.. | 26 in 
“Bt, A GE CRE Top Groove....| No. 9 B.W.G.. tara a hel 
2 eS RR ae Ono Par eee Top Groove....| No. 8 B.W.G.. 24 in 
Jon) Ge UOC Top Groove....| No. 8 B.W.G.. 24 in 





J-15. Method of tying. 


jJ-16. 


J-17. 


jJ-18. 


J-19. 


J-20. 


The methods of tying copper and iron line wire to in- 
sulators are shown in Drawings T. & T. 1336, 1337 and 


1338. 


At places where the wire has a sharp break in grade, 
either up or down, or where heavy snow and sleet con- 
ditions are frequent occurrences, wire shall be tied as 
shown in Drawing T. & T. 1339. 


All copper wire ties shall be made by hand without the 
use of tools of any kind. 


Dead-ending conductors. 


At end terminal poles, all wires smaller than No. 6 


- B.W.G. shall be tied to standard side groove insulators 


on the front arms, and dead-ended to similar insulators 
on the back arms. (See Fig. A, Drawing T. & T 1340.) 
Terminal pins shall be used for the insulators on which 
the wires are dead-ended. 


At intermediate or office terminal poles, where double 
arms are used, wires smaller than No. 6 B.W.G. which 
are dead-ended from one direction shall be terminated in 
the same manner as at end terminal poles; if dead-ended 
from opposite directions, they shall be terminated on 
break irons placed alternately on the arms. (See Fig. B, 
Drawing T. & T. 1340.) 


Where single arms are used at intermediate or office ter- 
minal poles, wires smaller than No. 6 B.W.G. dead-ended 
from opposite directions shall be terminated on break 
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J-20.—Continued. 


j-21. 


J-23. 


J-25. 


J-26. 


irons; wires which terminate from only one direction 
shall be dead-ended on insulators mounted on terminal 
pins. (See Figs. C and D, Drawing T. & T. 1340.) 


No. 6 and No. 4 iron wires shall always be dead-ended 
on glass dead-ending insulators supported by means of 
steel shackles. Drawing T. & T. 1341 illustrates the 
method of attaching the shackles at end and intermediate 
terminal poles. 


The method of dead-ending copper and iron wire is 
illustrated in Drawings T. & T. 1342, 1343 and 1344. 


Splicing. 


Joints in copper wire shall be made with copper 
splicing sleeves in the manner shown in Drawing T. & T. 
1345. Standard connectors or other approved tools shall 
be used for twisting the sleeves, care being taken not to 
nick or injure the wire. 


Unless the wire to. be spliced is new and bright the 
ends shall be cleaned carefully with fine emery cloth 
before the joint is made. Sleeves shall be examined 
carefully and any showing signs of dirt or corrosion on 
the inside shall be discarded. 


The method of splicing iron wire is shown in Drawing 
T. & T. 1346. The iron wire shall be cleaned thoroughly 
before the joint is made and then standard flux applied 
and the joint soldered either by dipping in a pot of hot 
solder or pouring hot solder over the joint until the ~ 
solder flows smoothly throughout the joint. 


Splices between No. 9 copper and No. 8 iron, between 
No. 8 and No. g copper and between No. 8 copper and 
No. 8 iron, should be made on breakirons as illustrated 
in Drawing T. & T. 1348. 

Joints shall be soldered as described in paragraph J-25. 


When No. 8 or No. 9 copper or No. 8 iron is to be 
spliced to No. 6 or No. 4 iron, the No. 6 or No. 4 wires 
shall be dead-ended on glass dead-ending insulators and 
the smaller wires on standard insulators mounted on 
terminal pins. The method of making the splice is shown 
in Drawing T. & T. 1349. 
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jJ-28. 


K-1. 


Test pole connections. 


Where circuits are broken for test purposes, the wires 
shall be dead-ended in the same manner as for wires ter- 
minated in both directions at intermediate terminal pole. 
(See Paragraphs J-19 and J-20.) The ends of the wires 
shall be connected by means of approved clamps in the 
manner illustrated in Drawings T. & T. 1350 and 1351. 


Section K. 
AERIAL CABLE CONSTRUCTION. 


General. 


Three kinds of cable are used for aerial construction; 
namely, lead sheath paper insulated cable, lead sheath 
rubber insulated cable and braid covered rubber insulated 
cable. Lead sheath paper insulated cable ordinarily shall 
be considered standard for runs of over 300 feet; rubber 
insulated cable for shorter runs. Where, however, im- 
portant telephone or high speed telegraph circuits are in- 
volved, or the number of wires to be carried is large, 
paper insulated cable may be used for runs of less than 
300 feet. On the other hand, where the number of wires 
is small, and there are no important telephone or high 
speed circuits, rubber insulated cable may be used in 
lengths up to 1000 feet if, for maintenance reasons, it is 
impracticable to install the protector apparatus that 
would be required for paper insulated cable. 


Rubber insulated cable, in general, should be braid 
covered. In situations where braided cable is likely to 
be destroyed by chemical fumes or the exhausts of loco- 
motives, lead sheath rubber insulated cable should be 
used. 


All aerial cable carried on pole lines shall be supported 
by galvanized steel strand herein referred to as “mes- 
senger” or “messenger strand.” 


K-4. Messenger strand. 


The sizes of messenger strand required to support 
various sizes of cable are given in the following table: 
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K-4. Messenger strand.—Continued. 


K-5. 


Table K-1. 


Size of Messenger Strand. 
Lead Sheath Cable. 


Diameter Size 
of Cable of Messenger 
34 (to Ie T/ 1G eee 6000 lb. 
Te tO=1 IT GEO IN ees 10000 lb. 
134 to 2% ING eae 16000 lb. 
Braid Covered Cable. 
All vsSizes 25> nee) ee eee 6000 Ib. 


Point of attachment of messenger. 


When a line is to carry aerial cable only, the messenger 
shall be attached twelve inches below the top of the poles. 
If an additional cable is to be placed, its messenger should 
be attached in a similar position on the opposite side of 
the pole. Other cables, if required, shall be installed two 
feet lower. Messenger should not cross from one side 
of a pole line to the other. 


When aerial cable is to be carried on a line with open 
wires, it is desirable, if practicable, to place the cable at 
the top of the pole as specified in the preceding paragraph. 
In such cases the separation between the point of mes- 
senger attachment and the top crossarm should be as 
follows: 

Average span length less than 130 feet....2%% ft. 
Average span length 130 to 150 feet...... 3 fit 
Average span length 150 feet or over..... 3% ft. 


Where a cable is to be strung on a line with open wires 
and it is impracticable to provide the necessary space 
above the wires, the cable shall be attached below the 
bottom crossarm. The separation between the messenger 
attachment and the lowest arm shall be as follows: 

Average span length 130 feet or less...... 14 ft. 
Average span length over 130 feet....... 3 its 


In all cases messenger shall be attached at least six 
inches from point of attachment of any guy. On poles 
where the messenger dead-ends a separation of at least 
two inches should be maintained between the strain plates 
that are used for the messenger and those used for guys. 
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K-9. Attachment of messengers. 


K-ro. 


K-12. 


K-13. 


K-14. 


K-15. 


Messengers shall be attached to the pole by means of 
standard cable suspension clamps. (See Drawings T. & T. 
1352 and 1353.) Where a cable 144 inches or more in 
diameter is to be carried, an extra nut should be placed 
upon the through bolt between the suspension clamp and 
the pole to prevent the cable from bearing against the 
pole. 


When only one cable will be installed ultimately on the 
line, single ended bolts shall be used for securing the sus- 
pension clamps. If two cables will be installed ulti- 
mately, one on each side of the pole, the clamps shall be 
secured with double ended bolts. 


All messenger bolts supporting 16,000 pound messenger 
shall be reinforced by means of a messenger reinforce- 
ment strap as shown in Drawing T. & T. 1353. 


Where a messenger is carried on the inside of a corner 
at which the “pull” exceeds ten feet, messenger rein- 
forcing links shall be used to relieve the strain on the 
messenger supporting clamp. (See Drawing T. & T. 


1354.) 


Where a messenger is carried on the outside of a cor- 
ner at which the “pull” exceeds twenty feet a mes- 
senger suspension clamp will not be required. A strain 
plate, however, shall be placed under the strand and a % 
inch by 41% inch drive screw employed to prevent the 
strand from slipping down. (See Drawing T. & T. 1355.) 
If there is an upward pull on the messenger a 1% inch by 
41% inch drive screw shall be placed above the messenger 
in addition to the one shown. 


Where “H” fixtures occur in a line carrying aerial 
cable, the cable should be run between the poles of the 
fixtures and the messenger secured by means of sus- 
pension clamps to double crossarms installed at the 
proper level as shown in Drawing T. & T. 1356. 


Dead-ending and splicing messengers. 


In general, messengers shall be dead-ended only where 
a cable terminates or changes size. In special cases, 
however, the messenger may be dead-ended at inter- 
mediate points, provided construction can be facilitated 
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K-15. 


K-16. 


K-18. 


Dead-ending and splicing messengers.—Continued. 


in this way. Between dead-ended points, messenger 
lengths must be spliced. 


The method of dead-ending messenger strand is shown 
in Drawing T. & T. 1357. Strain plates shall be used in 
dead-ending 10,000 and 16,000 pound strands. The method 
of splicing is shown in Drawing T. & T. 1358. 


When an aerial cable terminates on an “H” fixture, the 
cable messenger may be dead-ended on one of the poles 
of the fixture, where this can be done without necessi- 
tating a corner in either of the adjacent sections of line; 
otherwise the messenger should be attached to the fixture 
in the manner described in paragraph K-14 and dead- 
ended on a pole or stub beyond. Where the messenger is 
not larger than 6000 pound strand, however, the method 
of dead-ending shown in Drawing T. & T. 1359 may be 
used. 


Stringing messengers. 


In general, messenger strand shall be strung with the 
tensions prescribed in Table K-2. When a dynamometer 
is not available, the prescribed tensions can be approxi- 
mated by stringing the messengers with the sags specified 
in the table. 


: Table K-z2. : 
Sags and Tensions for Messenger Strand. 











10000 Ib. 


Braid- | 6000 Ib. Strand Sirah 16000 Ib. Strand 





ed ohn <. 
Cable Lead Cable Lead Cable Lead Cable 








34 in. | % in. | Bhi ale whe in. 14% in.}1% in. Zins /2% in.|2% in. 











Stringing Tensions in Pounds—aAIll Spans 





500 | 500 | 750 | 1000] 1500] 2000 
| 














2500, 3000 | 4000 | 5000 





Stringing Sags in Inches 





4 4 2%| 2 13;)) 176/90) 13,4 eae i} 
Bie “bah ts CA Pera Re oes ay MU Pa 114) ay ee 
6% 61, | aie eet Ps 21,| pig | ey 146) ate 
8 8 5 4 a9, ) teeoe.te WS 2%) 1%) 1% 
9 9 6 Agi 416) Viele low 3 ices 21,1 2 
1015 014 eer 5%] 5 4 4i,| 31%] 28f\> oy 
1DUcl aoa Bae lieizi ings 4%| 5 4 3 216 
14 14 10 Tie) 7 5 5%] 4%| 38%] 2% 
19 19 13 10 9 7 71%| 61%| 4%! 3% 
25 25 17 13 12 9 10 81%) 6%] 5 
32 32 21 16 15 11 13 11 8 6% 
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K-19. 


K-20. 


K-21. 


points of support. 


1 1/6 in. or less 
1% to 1 11/16 in 
134 to 2% in 
Over 2% in 


All sizes 


Signal Section. 


Sags for aerial cables. 


Table K-93. 


Sags for Aerial Cable. 


Method of supporting cable. 


Table K-4. 


Span Length Sag 
BOor trem ett ey Bl ae ee ale 12010, 
GOREtRy wea ee eh 15 in. 
TOS tee Aiea Se 18 in. 
PUTS OLW Oe ei me  tart ALS eee 21 in. 
CAO FA Oe ar and eke, 24 in, 
TAO MLC Silas, hte) <i aenas hace 27 in. 
Mortis. set o). Sotansdies 30 in, 
TS ORS tI). ReRIS NT cael 34 in. 
TIRE Oe SUE Rane. OORT, ; 3% ft 
BOOM Leer, REFIT. ake 4% ft. 
SInwhi ges Meee Je Wt dod. Lhe! Eee tt 


Size of Rings for Aerial Cable. 


Lead Sheath Cable. 
Diameter 
of (Cable 


Braid Covered Cable. 


# Cid) eco, ome op eyes 


Og) 6 eb 0) 0.90 6) ee Ce «8 oe 


Coecece eter ee see eee 


Diameter of 
Cable Ring's 
in. 
in. 
iv: 
in. 


in. 
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Cables which are installed on messengers strung with 
the tensions or sags prescribed in the preceding table, 
will have approximately the sags specified in Table K-3. 


Ordinarily, aerial cable should be suspended from the 
messenger strand by means of approved metal cable rings. 
These rings are of different types, some providing one 
point of support for the cable and others two or more 
Drawing T. & T. 1360 illustrates cable 
supported by means of two common types of rings. 


The sizes of rings required for various sizes of cable 
are specified in Table K-q. 
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K-22. 


Size of Rings 


2 and 2% in 
3 and 3% in 





Cable rings shall be spaced as specified in Table K-s5. 


Table K-5. 
Spacing of Cable Rings. 


Rings Providing Single Point | Rings Providing Two or More 











of Support Points of Support 

Grades 1 and Grades 3, 4 Grades 1 and Grades 3, 4 

2 Lines and 5 Lines 2 Lines and 5 Lines 
Seen ae 16 in 20 in 20 in 24 in 
ave ai 12 in 15 in 15 in 18 in 


K-23. Installing cable. 


K-24. 


In installing lead sheath cables, the cable rings shall 
first be attached to the messenger and the cable then 
pulled into the rings. Great care must be taken not to 
injure a cable when pulling it around the outside of a 
corner pole. At sharp corners where the cable pulls 
away from the pole, cable pulleys should be employed as 
shown in Drawing T. & T. 1361. 


When installing a cable, a small amount of slack must 
always be left at points where a cable passes around the 
outside of a corner pole, and the cable bent out away 
from the pole. 


K-25. Tying cable to messengers. 


K-26. 


K-27. 


In general, cables shall be fastened securely to the 
messenger by means of marlin ties placed every fifth 
pole. On grades, a marlin tie shall be placed at each 
pole, the tie in such cases to be on the up-grade side of 
the pole close to the messenger clamp. 

(See Drawing T. & T. 1362.) 


To prevent slack from creeping back, ends of cables 
which are not to be spliced immediately should be tied 
to the messenger strand with marlin. 


At points in a line where a cable is carried around the 
outside of a corner pole on which the pull exceeds ten 
feet, the cable should be anchored on each side of the 
pole by means of marlin ties (See Drawing T. & T. 1363), 
so as to maintain the slack that is provided when the 
cable is installed. 
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K-28. 


K-29. 


K-30. 


K-31. 


K-32. 


K-33. 


Where a cable leaves the messenger at a terminal pole 
an anchor tie shall be installed to secure the cable. An 
anchor tie also should be installed at the pole adjacent 
to the terminal pole if a down-grade occurs in the cable 
line within four or five spans and there seems to be any 
danger of the cable creeping. 


Safety straps. 


In lieu of securing the cables to messenger every fifth 
pole by means of marlin ties, galvanized steel safety 
straps as illustrated in Drawing T. & T. 1364 may be 
installed on every fifth pole. 


Protection of cable. 


At corners or other points where a cable is likely to 
pull or rub against a pole, the cable shall be given a close 
wrapping of marlin. (See Drawing T. & T. 1363.) 


Where there is danger of a cable being injured by 
chafing against trees, buildings, etc., it shall be protected 
by means of split wood moulding. (See Drawing T. & T. 
1365.) A pull-off attached to the messenger will some- 
times be effective in keeping a cable clear from obstruc- 
tions. Where cables pass below bridges or other struc- 
tures from which objects may be thrown upon them, a 
split wood moulding should be used. 


Where a cable is carried over a trolley contact con- 
ductor, and a sufficient separation cannot be provided to 
preclude the possibility of a trolley pole coming into 
contact with the cable or messenger, a guard should be 
placed over both cable and messenger. When the cable 
is lead sheathed, a guard of the type shown in Drawing 
T. & T. 1366 should be used. Where braid covered cable 
is carried, split wood moulding should be attached to 
both messenger and cable in a manner similar to that 
illustrated in Drawing T. & T. 1365. 


Sealing cable which is not to be immediately spliced. 


The ends of paper insulated cable always shall be 
carefully sealed if they are not to be immediately spliced. 
Solder should be employed for sealing ends which are to 
be left unspliced for more than a few hours. Ends of 
cable which are to be spliced in a short time may be 
kept dry by being thoroughly taped and bent down- 
ward. 


512 


K-38. 


K-39. 


K-4o. 


American Railway Association. 


Com. IX.—Overhead and Underground Lines. [March, 1924 


Splicing cable. 


All cable splices shall be made in accordance with 
standard specifications for cable splicing. 


Marlin ties shall be used to support all cables at the 
point of splicing. (See Drawing T. & T. 1367.) 


Bonding cable to messenger. 


In general, cables shall be bonded to the messenger 
every quarter mile. (See Drawing T. & T. 1368.) Ifa 
section of cable does not exceed seven or eight span 
lengths, one bond will be sufficient. 


Grounding messenger. 


All cable messengers should be grounded. If the aerial 
cable does not exceed a half mile in length, one standard 
messenger ground should be used; longer cables should 
be provided with special messenger grounds, the number 
depending upon the length of the cable. One special 
ground should be used for cables 1%4 to two miles in 
length, two grounds, one at each end, for cables two to 
five miles in length, and four grounds, two at each end of 
the run, for longer cables. These grounds always should 
be attached to the poles adjacent to the terminal poles, 
never to the terminal poles themselves. Where four 
grounds are required they shall be placed on the first and 
second poles adjacent to each terminal. 


The method of making standard messenger grounds is 
shown in Drawing T. & T. 1369. The No. 6 iron wire 
should be run down the pole and fastened to the bottom 
in the same manner as lightning rods. Where poles are 
already set, standard ground ods should be used instead 
of the hand turns at the butt. A standard two or three 


bolt guy clamp should be used to secure the ground wire 


to the messenger. 


Where a special messenger ground is required, 4000 
pound or 6000 pound strand should be used instead of No. 
6 iron wire. The strand should be attached to a standard 
protector ground which consists of a one inch iron pipe 
driven into the earth. 


Insulating cable at bridges. 


- When a cable attachment is made to a metal bridge, 
the cable and messenger shall be insulated from the 
bridge structure. The type of insulating attachment 
best suited for use in any particular situation will depend 
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K-40. 


K-41. 


K-42. 


K-43. 


Insulating table at bridges.—Continued. 


upon local conditions, but in most cases, it will be suf- 
ficient to support the messenger on wood blocks, clamped 
or bolted to the bridge structure. 


Insulating joints. 


When a lead sheath aerial cable is carried into a build- 
ing an insulating joint should be installed in the cable 
sheath just outside its entrance into the building, unless 
the run is under 300 feet in length and is not exposed to 
electric light or power wires. 


Where an aerial cable is spliced directly to an under- 
ground cable, an insulating joint shall be installed in the 
sheath unless it has been determined by test that no cur- 
rent will enter or leave the ground by way of the aerial 
cable sheath. 


Insulating joints shall be made in accordance with 
A.R.A. Specifications. 


Section L. 
LONG SPAN CONSTRUCTION. 


General. 


All spans in a line which exceed the normal span length 
by more than fifty per cent. shall be considered “long 
spans.” 


This section specifies the construction which shall be 
used for long spans of open wires up to 1000 feet in length 
and for long spans of aerial cable not exceeding 300 feet 
in length. Spans exceeding these limits in general, will 
require special construction, the details of which must be 
obtained from the properly designated official. 


Conductors in long spans. 


The maximum span lengths in which the various 
standard sizes of wires may be used are given in Table 
L-1. 
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Size and Kind of 


L-6. 


Table L-r. 


Maximum Span Lengths for Standard Sizes of Wire. 


Maximum Allowable Span Length in Feet 





Wire Grades 1 and Grade 3 Grade 4 Grade 5 
2 Lines Lines Lines Lines 

















Copper se. 250 350 500 750 
el TON eeu 400 600 800 1000 


Where the length of a long span is such that a change in 
the size of all wires is necessary, the conductors in the 
body of the line must be dead-ended on each side of the 
long span and replaced by wires of the minimum size 
permitted by Table L-1. Where no change in size of 
wire is required by Table L-1, the conductors in the body 
of the line may be carried through the long span without 
dead-ending. 


Where some of the wires carried on a line are of suf- 
ficient size to be used in a long span and others are too 
small, only those wires which do not meet the require- 
ments of Table L-1 need be dead-ended; the others may 
be carried through. 


Types of construction. 


Eight types of construction are provided for long 
spans. Types 1 and 2 apply to spans of 600 feet or less, 
while Types 3 to 8 apply to longer spans. The type of 
construction to be used in any case shall be determined 
from Table L-2 on the basis of the grade of line, the 
length of span, the total number of wires carried and the 
number of wires on any arm which must be replaced with 
wires of larger size and hence dead-ended. 








Signal Section. 515 
March, 1924] Com. IX.—Overhead and Underground Lines. 
Table L-2. 
Required Types of Construction for Long Spans. 
Maximum Number Type of 
Span Length, Total Number of | of Wires Dead-Ended | Construction 
Feet Wires Carried on Any Crossarm Required 
GRADES 1 AND 2 LINES 
VOUS LOE 2) treater etnies Nickell tence nega eaemet tiene aa a cree e il 
ea Sal ea ee OP MOVOIA cache ice oe en eee Sen cme are alten az 
| to we Be eon a eee ; to ° NRO len Oe Sage " 
LOe cu aavetete piel os OL LEBS en creeee eee 
SO Se i hte ee eee Deir Thotenwen, aa 2 
eke OF BOVE: % rierSiaas es OBtOvel Os ieeee toveweritien sors 2 
COIRtOROUO Ae tes ose ss 1eOTreOVEM oes. cher ese OF COLO Peers eee? cote 2 
601 haels SiGe ae es oes CNG) Cine ie ees 5 aa 8 6 
A st Re i ata Ie eOL.OVel re aes > ns UE LTEON palates ipa rides 4 
GRADE 3 LINES 
igo) Ft LOSS eretetorsre |) a ccle Oke oi a theo a) ve wiele ek 1 
Sa o Ol OV OT orc sort cht ne I ckcns\ ahaha eeu to oie tyelte ohakoos 2 
TR LOEG See a oko tis ao On LOR Gd yao cued rea weeere at 
SI TONGOOe os kc cs ok ee LOn Ohcuskercecr cit, chante ZROLMIESS re terete arcsec: 1 
Th nsw d O Bien oS Fer Re Sore mMores.e es iceee 2 
ZILOLOVEL es. wiv. OO gL O pease Sere ee eee 2 
BULTZOL OVE! 2). fs ss TEOTG)) BEC ASe wraps, oft (SEL CO ce eee cee oars 6 
LT tOrcoyvers-: . cssiwa. Oat Owl One ee enone 4 
GRADE 4 LINES 
EHV OMOTRICSE os tech oc ec | i CORES Se Rtas alka venerotell| “alae; si<e-la ie: ©: eter ehe 6 ae ever She 1 
DOI OVER AEA ere ee oliaeneh eb alle! coe oleate eke wo ehete 74 
eM tOmG pecs oe. aoe rob OSEOe Ores, © teks tore eterna al 
DOSStOTGUO. —. 6 Sc ccc LOS Ole ys etait encod = ZPOr.. LORS trae ck ee ks al 
LO Go Ot CE heen. o SmOTeUOLersa aat ott Pe 
Bl Os ON CL aihe.n ieee aes VBL 1 Opto te tite aare vader eX Z 
TEXORG Ao Gite: chitin cs OR TORGR Eel oe Sheth, SP 5 
SOROS OOS. otctsls afte! Wet to Ost ee octal os DEO LESS erie a. oucvess: as 3 
ya tsb es3 Oi. Saunas, PRC OL TONE es cia se os 4 
Sd Ole OVEI ae. ora. OREO sO emaedet< oct cocks oe o 
SO LOM LOO Oia cntecsin can AstONG errr aes OetO Ghar nerchslere cistets 6 
‘POI OV CT ise e. veces MCC On crates feacue fee recs 4 
GRADE 5 LINES 
GODPOLCTICHS 4. fo. oreo 1 sh Fits SO ee ee iS ee eRe 8 of ka) Soe: A a ab 
Sle GTN O VOTRE tree vce NCE a Sia aural cacMe pcta yauklar's - 
LOW Gerace dete heats Laae etter are cl kone vie sah 
601 to 750.......... TT eer ete SLIT we ete’ 7 
ABN oe CONES) Or eee Ces ee eee oie eine Ae aac S 
A IEON Giiate eRe tarkte chars OPTO {G20 eee alee ain ate 6 
: to en Se De eareh cies 2a ORI GES a cnc cadus fa fonds i 
LOR LU sand ence ater ete! s ao OLMILIGL Clee ca cleleocsne ts.» 
een ass s+ +s DARtOLEO cb cere telat Di oTrless. sera thea ae 3 
ZA ATOCE Oe erates: Be ahs SR OY SICBR tines wk se ee 4 
AT OT OV GL sirt-cterts ae: © OREO OAR acer eh eee 4 
L-7. Type r construction. 























The arrangement of poles and guys for Type 1 long 
span construction is shown in Drawing T. & T. 1370. 
Where the poles supporting the long span are thirty-five 
feet or less in height, the arrangement designated as “A” 
should be followed; where these poles exceed thirty-five 
feet the construction should be as shown in “B.” All 
poles shall be the same size as those in the body of the 
line and must be equipped with double crossarms. Where 
-it is necessary to dead-end conductors this shall be done 
on the poles marked “D. E.” 
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L-8. Type 2 construction. 

The arrangement of poles and guys for Type 2 long 
span construction is shown in Drawing T. & T. 1371. 
The construction designated as “A” shall be followed 
where the poles supporting the long span are thirty-five 
feet or less in height; that designated as “B” where these 
poles exceed thirty-five feet. Single poles shall be of the 
same size as those in the rest of the line; “H” fixtures 
may be constructed of poles one class smaller. In all 
cases both the structures supporting the long span and 
the adjacent structures must be double armed. Where 
wires change size they shall be dead-ended on poles 
marked “D. E.” 


L-9. Type 3 construction. 

The arrangement of poles and guys for Type 3 long 
span construction is shown in Drawing T. & T. 1372. 
Special “H” fixtures constructed of poles the same size 
as those in the rest of the line and equipped with special 
sixteen foot crossarms will be required at the ends of 
the long span. (For construction of Special “H” fixtures, 
see paragraph L-29.) The single poles adjacent to the 
“H” fixtures shall be of the same size as those in the body 
of the line and shall be fitted with double standard ten 
pin crossarms. Wires changing size shall be dead-ended 
on the poles marked “D. E.” 


L-10. Type 4 construction. 

The arrangement of poles and guys for Type 4 long 
span construction is shown in Drawing T. & T. 1372. 
Special “H” fixtures constructed of poles the same size 
as those in the rest of the line and equipped with special 
sixteen foot crossarms will be required at the ends of the 
long span. (See paragraph L-29.) Standard “H” fixtures 
constructed of poles the same size as those in the rest of 
the line and equipped with double standard ten pin cross- 
arms shall be used in the adjacent pole locations. Wires 
changing size shall be dead-ended on poles marked 
Ty BE.” . 


L-11. Type 5 construction. 

Type 5 long span construction is illustrated in Draw- 
ing T. & T. 1373. This type of construction is only in- 
tended for use in spans of over 600 feet in lines equipped 
with six pin crossarms. Single poles the same size as 
those in the body of the line should be used. The poles 
at the ends of the long span shall be equipped with 
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Type 5 construction.—Continued. 


double standard ten pin crossarms rebored so as to pro- 
vide a wire spacing of approximately twenty-two inches. 
The adjacent poles shall be fitted with double standard 
six pin arms. Wires changing size shall be dead-ended 
on poles marked “D. E.” 


Type 6 construction. 


Type 6 long span construction is illustrated in Draw- 
ing T. & T. 1373. This type of construction is only in- 
tended for use in spans of over 600 feet in lines carrying 
six pin crossarms. Single poles the same size as those in 
the rest of the line and equipped with double standard 
ten pin crossarms rebored for six wires shall be used at 
the ends of the long span. The “H” fixtures adjacent to 
the long span poles may be constructed of poles one class 
smaller than those in the body of the line and shall be 
equipped with double standard six pin crossarms. Wires 
changing size shall be dead-ended on the structures 
marked “D. E,.” 


Type 7 construction. 


Type 7 long span construction is illustrated in Drawing 
T. & T. 1374. Single poles the same size as those in the 
rest of the line shall be used. The poles at the end of 
the long span shall be equipped with double standard ten 
pin crossarms rebored to provide a pin spacing of ap- 
proximately twenty-two inches. The adjacent poles shall 
be fitted with double standard ten pin arms. Since under 
this arrangement the arms on the long span poles will 
carry only six wires, two sets of arms must be used for 
each ten pin arm on the adjacent poles and the wires 
divided between them. Wires changing size shall be 
dead-ended on the poles marked “D. E.” 


Type 8 construction. 


Type 8 long span construction is illustrated in Drawing 
T. & T. 1374. Single poles the same as those in the rest 
of the line and equipped with double standard ten pin 
crossarms rebored for six wires shall be used at the ends 
of the long span. The “H” fixtures adjacent to the long 
span poles may be constructed of poles one class smaller 
than those in the line and shall be equipped with double 
standard ten pin crossarms. Since the arms on the long 
span poles carry only six wires, two sets of arms must be 
used for each ten pin arm on the adjacent structures, and 
the wires divided between them. Wires changing size 
shall be dead-ended on the structures marked “D. E.” 
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L-15. Guying long spans. 
The location and arrangement of guys at any long 
span will depend upon the type of construction required 
and shall be as shown in Drawings T. & T. 1370 to 1374. 
L-16. 


Table L-3 prescribes the size of the side guying re- 
quired in all cases. Where it is necessary to place side 
guys with a lead of less than one, the strength of the side 
guying shall be proportionately increased. 


Table L-3. 
Side Guying for Long Spans. 





Number and Size of Side Guys 





























Number of Wires in 
Long Span Grades 1 and 2 Grade 3 Grades 4 and 5 
Lines Lines Lines 
Sto TB ee. cee eS 1— 4000 1— 4000: [Giese 
TEtG 1D SC A eee ee 1— 6000 1— 4000 1— 4000 
tte 20 2a a eee 1-10000 1— 6000 1— 6000 
21. tte Shes om oe eee ee 1-10000 1-10000 1— 6000 
aT 5 405 Oe ee 2-10000 1-10000 1-10000 
42 tar BOsi5 Pie ee, Sa ae 2-10000 2-—10000 1-10000 
L-17. 
Table L-4 prescribes the size of head guys that shall be 
installed to hold the pull of the wires in the long span. 
These guys shall be placed on the poles designated as 
“D,. E.” in the direction away from the long span, 
Table L-4. 
Head Guying to Hold Long Spans. 
(To be Attached to Poles Marked ‘‘D. E.’’) 
Size of Majority of Wires in Long Span 
Number of No. 9 A.W.G. and | 
Wires in 8 B.W.G. No. 6 B.W.G. No. 4 B.W.G. 
Donzi Single Hy? Single HY” Single <A”? 
Poles Fixtures Poles Fixtures Poles Fixtures 
Leorst2 Ta ed net tina an oe aes 140001: Sav ae 1—"4000b oa 
Stop B i oe i= 4000 ls. sue eet T2=eGOUC hes eee ae 1-10000- 1, eee 
S t6 1054 tak 1— 60007 12224000 Te Be 9. 6000.1 Hee 2— 6000 
11ito20ee oe 1—+6000 |. 9—-6000, Le oe ut 210000 | eee 2-10000 
ST thy S00. ee 110000 12258000 1 ee ee 210000 take eee 410000 
S1rto 405 .heeaee 1—10000, | 2=10000 fess anes wet 420000.) De Scene 
41 to BO.oeou ee eee Q—10000 |... oc ecabeleue 6 chose eens nnn 
51 to GOCE aioe ee: 2—-10000! ec een all Se ie SS eee ere. 
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L-18. 


Tabie L-5 specifies the size of head guys that shall be 
installed to hold the line in case the long span fails. 
These guys shall be installed on the poles adjacent to 
those supporting the long span in the direction of the 
long span. 


Table L-5. 


Head Guying to Hold Line Adjacent to Long Spans. 


(To be Attached to Poles Adjacent to Those Supporting the Long Span) 























Rerriher of Wires in Number and Size of Head Guys 
Long Span Single Poles “H”’ Fixtures 
ae NT area gP ti rs dah oy iat tists Leiter ctteilel Seuss sus Gieuel sire, Soe fe soi a ebislial dye. Wie bd be Wiel ae 
Sout a PERC yetict eee ee eh ee Steals} ye lesr A) ghseksies de\ i x asst ee euleiiccens avckie oc 9 le ie 6.3 «9 aces 
PI ee Py GUD ost Sle eR ice oe Psi e bak 
“Pe ee a 1— 6000 2— 6000 
Me ks a sain olivw » 0 1-10000 2— 6000 
MA i ee ss 1—10000 2-10000 
Sansa le) ie 2-10000 2~10000 
OT) i an 2-10000 2-10000 
L-19 

When the poles or structures at the ends of a long span 
are over fifty feet in height they shall be head guyed 
away from the long span even though such guying is 
not required by paragraph L-17. Guying equivalent to 
that prescribed by Table L-5 shall be used. 

L-20. 

All head guys at long spans should be placed with a 
lead of one; side guys with as large leads as practicable 
but not to exceed one. 

L-21. Stringing conductors. 


Wires in long spans should be strung with the same 
tensions as conductors of the same size in adjacent por- 
tions of the line. Where, therefore, wires do not change 
size at a long span, they may be run directly through 
without dead-ending. Where a line wire is too small to 
be used in a long span (See Table L-1), it must be dead- 
ended in the manner prescribed in paragraph L-23, and a 
wire of the proper size substituted. Table L-6 specifies 
stringing tensions for wires at sixty degrees Fahrenheit 
and gives the sags in long spans corresponding to these 
tensions. When wires are strung at temperatures other 
than sixty degrees Fahrenheit, the stringing tensions for 
various temperatures given in Tables J-1, J-2, J-3 and J-4 
should be used. 
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Table L-6. 


Stringing Sags and Tensions at 60° F. for Wires in Long Spans. 

















Grades 1 and Grade 3 Grade 4 Grade 5 
gD etapa 2 Lines ~ Lines Lines Lines 
Stringing Sags in Feet 
150 vaguh. cORme een ae 1% 114 |v s.s's wees eee ‘ 
DOOM ee eee ae a 214 1%, "|p 
250 6. sk, eee aes 4%, 31% 2% 2% 
B00. sie aeneaee melee 7 5 4 3% 
35 0 segstin = Soe eres 9 7 5% 4% 
400 AYRE, Gee eee 12 9 7 512 
BOOS creicaches hope ean tae 19 14 14 9 
600 nt eae en eee ae 27 ah 16 ic 
500-05. a. cone ee kee 37 28 21 ay 
S00 Ran. che ren seemed ees A8 ot 28 23 
DOO aie, ines. vee lat anaes Gneuat Pere eee ea Seas Re ties ce eta 85 29 
L000 6 eich ae Bo | ee ne ee ie noe 43 35 
Size ace Kind of Stringing Tension in Pounds 
Ire 

No. 9 A.W.G. Copper... 65 85 5s Was 140 
NOiS7 Dict e tron wee si USS. 210 255 
No. 8 B.W.G. Copper 135 175 240 290 
No. 6 B.W.G. Iron..... 180 235 315 385 
No. 45B,W.G. Iron. ss 250 325 435 530 
L-22. Supporting and dead-ending conductors at long spans. 

Where the length of a long span exceeds 600 feet or 
the height of the supporting poles exceeds thirty-five 
feet, top groove insulators mounted on double crossarms 
shall be used on the structures at the ends of the long 
span. In all other cases where wires are not dead-ended 
they shall be tied to standard side groove insulators 
mounted on double arms. 

L-23. 

Where it is necessary to dead-end wires smaller than 
No. 6 B.W.G. in the long span (see paragraphs L-4 and 
L-5), they shall be dead-ended on break irons. When 
more than one wire on an arm is dead-ended, break irons 
shall be placed alternately on the front and back arms, as 
shown in Drawing T. & T. 1375. 

L-24. 

No. 6 and No. 4 B.W.G. iron wire shall be dead-ended 
on glass dead-end insulators supported by steel shackles. 
(See Drawing T. & T. 1375.) 

L-25. 


Standard methods of tying and dead-ending wires shall 
be used. (See paragraphs J-15 to J-22, inclusive.) 
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L-26. Bracing and reinforcing crossarms. 


Where single poles are used at the ends of long spans, 
each arm of double crossarms shall be reinforced with 
standard crossarm braces. Where the length of the span 
exceeds 600 feet, or where there is an appreciable down- 
ward pull on the crossarms due to differences in elevation 
between the long span and adjacent poles, standard angle 
iron brakes as described in paragraph E-20 shall be used. 


L-27. 
Where No. 6 or No. 4 B.W.G. iron wires are dead- 
ended on “H” fixtures, the crossarms shall be reinforced 
by means of a spacing block and crossarm bolt, or a 
spacing bolt, placed midway between the poles as shown 
in Drawing T. & T. 1375. 
L-28. 


Where some of the wires on an arm change size at a 
long span, and others run through, a crossarm guy should 
be installed if the unbalanced load tending to twist the 
arm about the pole exceeds two wires. (For crossarm 
guys, see paragraph F-20.) 


L-29. Special “H” fixtures for types 3 and 4 long span construction. 


Drawings T. & T. 1376 and 1377 show the construction 
of special “H” fixtures which are required in Types 3 and 
4 long span construction to provide wide spacing for 
conductors. Where the long span supports are compara- 
tively short, the type of fixture designated as “A” in 
Drawing T. & T. 1376 shall be used. If the height of the 
long span supports, however, is to exceed forty feet, a 
fixture with more than one set of cross braces will be 
required. The type designated as “B” in Drawing 
T. & T. 1376 may be used provided the height is not to 
exceed fifty feet; otherwise the fixture shown in Draw- 
ing T. & T. 1377 with the poles spread at the base shall 
be employed. 


L-30. 
The special sixteen foot crossarm indicated in each 
figure shall be four inches by four inches in section and 
shall be bored to provide a pin spacing of twenty inches. 


L-31. Long spans of aerial cable. 


Where an aerial cable is to be installed in a long span, 
a reinforcing strand of the same size as the messenger 
shall be employed to help support the cable. 
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L-32. 


L-34. 


M-r. 


M-2. 


M-3. 


When a cable is carried alone in a long span, the mes- 
senger and reinforcing strand shall be dead-ended upon 
the poles at the ends of the long span and head guys of 
the same size as the messenger placed to hold each of 
them. (See Drawing T. & T. 1378.) 


Where both aerial cable and open wires are carried in 
a long span, the reinforcing messenger shall always be 
dead-ended on the poles supporting the long span and the 
cable messenger on the poles marked “D. E.” in Draw- 
ings T. & T. 1370 to 1374. The head guys to hold the re- 
spective messengers shall be placed upon the poles where 
the messengers dead-end. 


Aerial cable messengers in long spans shall be strung 
with the same tensions as are employed in the body of 
the line. (See paragraphs K-18 and 19.) After the cable 
is installed, the reinforcing messenger shall be pulled up 
until the original cables sag is decreased one-half. 


Section M. 
GUARD SCREEN CONSTRUCTION. 


General. 


This section describes the use and construction of 
guard screens. Guard screens are intended to prevent 
interruptions to service due to foreign telegraph, tele- 
phone or low voltage power wires falling on railroad 
communication wires. They shall in no case be used for 
protection against power lines of over 5000 volts. 


Types of guard screens. 


Three types of guard screens are described herein. 
Type 1 (Drawing T. & T. 1379) is designed for use under 
foreign telegraph and telephone lines and also under 
power lines of less than 750 volts. Types 2 (Drawing 
T. & T. 1380) and 3 (Drawing T. & T. 1381) are for use 
under power lines of from 750 to 5000 volts. 


Use of guard screens. 


Where crossing under foreign telegraph, telephone and 
other communication lines the railroad’s open wire lines 
shall be provided with Type 1 screens in the following 
situations: 

(a) In all cases where the railroad’s line carries 
dispatching or other important circuits on the top 
arm and the foreign lead consists of more than forty “ 
wires. 
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M-3. 


M-7. 


Use of guard screens.—Continued. 


(b) Inall cases where the railroad’s line carries dis- 
patching or other important circuits on the top arm 
and the foreign line is of obviously weak construc- 
tion, or carries wires smaller than those permitted in 
A.R.A. Specifications 1-B-1. 

(c) In cases other than the above where repeated 
interruptions to service have been experienced, if 
approved by the properly designated official. 


At crossings under power circuits of from o to 750 
volts guard screens will in general not be necessary. If, 
however, in special situations frequent service interrup- 
tions are caused by such circuits, either because of the 
large number of wires crossing any one span, or for 
other reasons, Type 1 guard screens may be erected on 
approval of the properly designated official. 


At crossings under electric light or power lines of 
from 750 to 5000 volts, Type 2 guard screens shall be 
used for the protection of the railroad’s open wire lines, 
and Type 3 screens for the protection of lines carrying 
cable only, in the following situations: 

(a) In all cases where any of the power con- 
ductors in the crossing span are smaller than No. 6 
A.W.G. in heavy, or No. 8 A.W.G. in medium or light 
loading districts. 

(b) Where the power line is of obviously poor 
construction. 


At crossings under power lines of over 5000 volts, 
guard screens shall in no case be used. At crossings of 
this nature it is essential that the power line construc- 
tion be sufficiently strong to minimize the possibility of 
failure. (For the construction required, see A.R.A Rail- 
road Specifications for Electric Light, Power Supply and 
Trolley Lines Crossing Railways.) | 


Clearances. 


The guard wires shall not be less than four feet verti- 
cally below the lowest conductor of any power line, nor 
less than two feet below the lowest conductor of any 
telegraph, telephone or other communication line. 
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M-og. 


M-ro. 


M-11. 


The guard wires of screens shall not be less than two 
feet vertically above any wire or messenger of the rail- 
road’s line in the crossing span, although this clearance 
may be reduced to not less than one foot in the spans 
adjacent to the crossing. 


Construction of type 1 screens. 


Type 1 screens shall be constructed as shown in Draw- 
ing T. & T. 1379. A standard crossarm equal in length 
to the longest arm on the pole shall be fitted in the top 
gain of each pole supporting the span over which protec- 
tion is desired. Standard pins and insulators shall be 
fitted in the outside pin positions of each arm, and also 
in one pole pin position if ten pin arms are used. The 
guard wires shall be tied to these insulators and carried 
back one span on each side of the crossing and dead- 
ended near the top of the adjacent poles. Number 8 
B.W.G. iron shall be employed for guard wires in locali- 
ties where the life of this wire is satisfactory. If, how- 
ever, the conditions are such that iron wire will de- 
teriorate rapidly, No. 6 B.W.G. iron or No. 8 B.W.G. 
copper should be used.’ The guard wires shall be strung 
with the same sags as the line conductors. 


The poles on which the guard wires are dead-ended 
shall be head guyed away from the crossing, using either 
No. 6 steel wire or 4000 pound strand. Where No. 6 steel 
guys are used, anchors will not be required; the guys 
may be run back and fastened to the adjacent poles at a 
point approximately six feet above the ground. 


Construction of type 2 screens. 


The details of a Type 2 screen are shown in Drawing 
T. & T. 1380. A standard crossarm, equal in length to 
the longest arm on the pole shall be placed in the top 
gain of each pole supporting the span over which protec- 
tion is desired. The guard wires shall consist of 4000 
pound galvanized strand. They shall be attached to each 
arm in the outside pin positions by means of single bolt 
suspension clamps. Where ten pin arms are used, a third 
wire shall be attached to the pole at a point from six to 
twelve inches above the arm. All guard wires shall be 
strung with the same sag as the line wires and carried 
back one span on each side of the crossing and dead- 
ended on strain plates on the adjacent poles. 
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M-12. 


M-13. 


The poles on which wires are dead-ended shall be head 
anchor guyed as shown, with 6000 pound strand. The 
anchors should preferably be set so that the guys will 
have a lead of one. In order to obtain an electrical con- 
nection to ground for the guard wires, the head guys 
shall be wrapped around the strain plates on which the 
guard wires are dead-ended. 


Construction of type 3? screens. 


Drawing T. & T. 1381 illustrates a Type 3 guard 
screen. This screen consists of a single 4000 or 6000 
pound strand attached to the crossing poles by suspension 
clamps and carried back and dead-ended on the adjacent 
poles. The guard strand shall be attached to the same 
side of the crossing poles as the cable and shall be %o 
strung that the sag will be equal to approximately one- 
half the sag of the messenger and cable below it. The 
screen shall be grounded by installing a standard mes- 
senger ground on one of the crossing poles. (For de- 
scription of standard messenger ground, see paragraph 
K-38.) 
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ATTACHMENT OF GUYS WHERE GUY PLATES AND HOOKS 
ARE USED 


June, 1923 T & T 1323 


Signal Section. 557 
March, 1924] Com. IX.—Overhead and Underground Lines. 
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ATTACHMENT OF GUYS TO SQUARE POLE 
June, 1923 T & T 1324 
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ROCK ANCHORS AND MANNER OF USING 


June, 1923 T & T 1325 
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METHOD OF FITTING ANCHOR RODS TO LOGS AND BLOCKS 
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METHOD OF SETTING ANCHOR LOGS AND BLOCKS 


June, 1923 Jt & T 1327 
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ATTACHMENT OF GUYS WHERE GUY PLATES ARE NOT USED 
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METHOD OF ATTACHING GUY STRANDS TO GUY RODS 
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ATTACHMENT OF GUY TO TREE 
June, 1923 at & T 1330 
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USE OF GUY STUB 
June, 1923 T & T 1331 
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GUARDS FOR ANCHOR GUYS 


June, 19223 T & T 1332 
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SINGLE PUSH BRACE 


June, 19223 T & T 1333 
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All push braces to be set on timber 
or rock foundation or on solid ledge. 


DOUBLE PUSH BRACE 
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PUSH AND PULL POLE BRACE 


June, 1923 T & T 1335 
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TYING COPPER WIRE 


June, 1923 T & T 1336 
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TYING IRON WIRE TO SIDE GROOVE INSULATORS 


June, 1923 T & T 1337 


Signal Section. 571 
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TYING LINE WIRES TO TOP GROOVE INSULATORS 


June, 19223 T & T 1338 
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SPECIAL TIE FOR USE IN SEVERE SLEET STORM DISTRICTS 
June, 1923 T & T 1339 
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METHOD OF DEAD ENDING WIRES SMALLER THAN No.6 
B. W.G. ON TERMINAL POLES 


June, 1923 T & T 1340 


574 American Railway Association. 
Com. IX.—Overhead and Underground Lines. [March, 1924 








Wires dead ended from one direction 
on €od or intermedigie terminal poles. 





Wires dead ended from both directions 
on intermediate terminal poles where 
single arms are used, 





Wiree dead ended from both 
directons’on intermedigt: terminal 


poles where double arms are required. 


METHOD OF DEAD ENDING No. 6 B. W.G. AND No. 4 B. W. G. 
IRON WIRE ON TERMINAL POLES 


June, 1923 T & T 1341 


Signal Section. — 575 
March, 1924] Com. IX.—Overhead and Underground Lines. 
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DEAD ENDING COPPER WIRE 
June, 1923 T & T 1342 
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METHOD OF DEAD ENDING No. 8 IRON WIRE 
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DEAD ENDING No. 6 AND No. 4 IRON WIRE 


June, 1923 T & T 1344 
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Signal Section. 579 
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SPLICING IRON WIRE 


June, 1923 T & T 1346 
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METHOD OF SPLICING WIRES ON BREAK IRONS 
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METHOD OF SPLICING SMALLER WIRES TO No. 6 AND No. 4 
IRON WIRE 


June, 1923 T & T 1349 
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approved Clamp 





METHOD OF MAKING TEST CONNECTIONS IN WIRES 
SMALLER THAN No. 6 


June, 1923 T & T 1350 


Note.—“Fahnestock or other approved clamp” to be changed to 
“Test clamps of approved design.” 
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METHOD OF MAKING TEST COMMECTIONS IN No. 6 AND 
No. 4 IRON WIRE 


June, 1923 T & T 1351 


Note.—“Fahnestock or other approved clamp” to be changed to 
“Test clamps of approved design.” 
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METHOD OF ATTACHING 6000 AND 10,000 LB. MESSENGERS 
TO POLES 


June, 1923 T & T 1352 


Signal Section. 585 
March, 1924] Com.IX.—Overhead and Underground Lines. 
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REINFORCING STRAP FOR USE WITH 16,000 LB. MESSENGER 


June, 1923 T & ay 1353 
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METHOD OF INSTALLING MESSENGER REINFORCING LINKS 


AT INSIDE CORNERS 


June, 1923 T & T 1354 


Signal Section. 
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METHOD OF CARRYING MESSENGER ON THE OUTSIDE POLES 
AT CORNERS WHERE PULL IS OVER 20 FEET 


June, 1923 T & T 1355 
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METHOD OF ATTACHING MESSENGER TO “H”’ FIXTURES 
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DEAD ENDING MESSENGER STRAND 


June, 1923 T & T 1357 
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METHOD OF SPLICING MESSENGER STRAND 


June, 1923 T & T 1358 
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METHOD OF TERMINATING 6000 LB. MESSENGER ON 
: “HH” FIXTURE 


June, 1923 43 & Lb 1359 
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METHOD OF SUPPORTING CABLE 


June, 1923 T & T 1360 


Note.—-“N-4 and N-5” to be changed to “K-4 and K-5.” 
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METHOD OF USING CABLE PULLEY AT CORNERS WHEN 
INSTALLING CABLE 


June, 1923 T & T 1361 
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Marlin Tie 


MARLIN ANCHOR TIE TO HOLD CABLE ON GRADES 
June, 1923 T & T 1362 


Signal Section. 595 
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TYING CABLE AT CORNERS WHERE PULL EXCEEDS 10 FEET 
June, 1923 T & T 1363 
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SAFETY STRAP FOR CABLES 


qunen age T & T 1364 
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PROTECTION OF CABLE BY MEANS OF WOOD MOULDING 
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METHOD OF SUPPORTING CABLE SPLICE 
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METHOD OF BONDING AERIAL CABLE TO MESSENGER 


June, 1923 T & T 1368 — 


601 


Signal Section. 


March, 1924] Com. IX.—Overhead and Underground Lines. 






suede “uy 
$7, paoeds sajdejs fq ajod oy, 
pourjsey Wim UOU| SMG 9 sN— 


dJIM UOL]"S'M'G DsN 





JBSUusSSoOW 


‘pos punor> 
pippuels of pousejye aso 
JO 9j0d uy Jo WOL}oq auy YO SuUUNY 
puey OM} UALS 2g jIeEUS 41 “a10d 
Oy! JD SOPIS YI JO y>req OU} JOYLI9 
uMOp UNL 2q Kew OJIM PUNDIS 

—!3LON 


METHOD OF ATTACHING STANDARD MESSENGER GROUND 
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June, 1923 T & T 1369 
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LONG SPANS, TYPE 1 
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LONG SPANS, TYPES 3 AND 4 
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LONG SPANS, TYPES 5 AND 6 


June, 1923 T & T 1373 
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METHOD OF DEAD ENDING WIRES AT LONG SPANS 


June, 1923 T & T 1375 
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SPECIAL “H” FIXTURES FOR LONG SPANS 
June, 1923 T & T 1376 
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SPECIAL “H”’ FIXTURE EXCEEDING 50 FT. IN HEIGHT 
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REINFORCING MESSENGER FOR LONG SPANS OF 


AERIAL CABLE 


June, 1923 T & T 1378 
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GUARD SCREEN, TYPE 1 


June, 1923 T & T 1379 
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BASIC RULES AND POLE TABLES FOR THE CONSTRUC- 
TION AND MAINTENANCE OF WOOD POLE LINES 


ALONG RAILROADS FOR TELEGRAPH 
AND TELEPHONE SERVICE.* 


A—BASIC RULES. 


For Construction or Reconstruction: Wood pole 
lines shall be designed so that the poles shall be of suf- 
ficient strength to carry the ultimate number of wires to 
be located upon them during the life of the poles, under 
the assumed loading of ice and wind for the territory in 
which located. 


Appendix No. 1 indicates the method of calculating the 
strength of unguyed poles. 


Appendix No. 2 indicates the minimum dimensions and 
classes of Chestnut and Eastern White Cedar poles. 


Appendix No. 3 indicates the modulus of rupture of the 
various species of timber used for telegraph and tele- 
phone poles. If other than Chestnut or Eastern White 
Cedar timber, as shown in Table B-1, is used, the calcula- 
tion shall be based on the strength of the kind of wood 
employed. 


Appendix No. 4 indicates the method of calculating the 
strength of a side guy. In allowing for the additional 
strength obtained by guying, the guyed pole shall be con- 
sidered as a strut and an arbitrary minimum size of pole 
may be used for the guyed pole. 


Special calculations shall be made for special structures 
or supports, when necessary to secure strength greater 
than ordinary wood poles provide. 


For Maintenance and Renewals: Wood pole lines 
shall be maintained so that the poles shall be replaced 
when the pole circumference is reduced to the figures 
given in the replacement tables. 


*Circular No. T. & T. S.—122. 
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B—RECOMMENDATIONS CONCERNING POLE TABLE FOR 
CONSTRUCTION OR RECONSTRUCTION. 


B-1. 

Table B-1 gives the minimum classes and number of 
new Chestnut and Eastern White Cedar poles per mile 
for five grades of pole lines for various wire loads and 
loading assumptions of wind and ice. 

The following assumptions, fully explained in Ap- 
pendix No. 1, were used in calculating the table: 

(a) Ice: 1%” radial thickness on wires. 

(b) Wind indication is for the highest velocity (fastest 

mile) recorded during the winter months. 

(c) Wind Pressure on Poles: Not considered. 

(d) Wire Load: 1/3 No. 9 A.W.G., and 2/3 No. 8 
B.W.G. 

(e) Pole Strength: Figured from dimensions given in 
Appendix No. 2. 

(f) Modules of Rupture: Chestnut, 5100 lbs. per 
square inch; Eastern White Cedar, 3600 lbs. per 
Square inch. 

(g) H fixtures of any given class of pole, assumed to 
be in strength double that of a single pole of the 
same class. 

The following table gives the wind and ice loading for 

each grade: 
WIND AND ICE LOADING EQUIVALENT LOADING 
Grade No.1: 8{ Wind (72 miles) and %” Ice (Same) 


Grade No. 2: 6% Wind (6114 miles) and 4%” Ice or 7.67 Wind (70 miles) and 3” Ice 
Grade No.3: 5 Wind (55 miles) and %”Ice or 8.88f Wind (76 miles) and 4” Ice 
Grade No. 4: 4g Wind (49 miles) and 4%”Ice or 8.78 Wind (75% miles) and fr” Ice 
Grade No.5: 24 Wind (33% miles) and %”Ice or 15.46 Wind (102 miles) and no Ice 


From the above it will be noted that Grade No. 3, for 
example, may be used in territory where a 55 mile wind 
prevails simultaneously with a 14” radial thickness of ice 
on the wires, or where a 76 mile wind prevails simul- 
taneously with a 1%” radial thickness of ice on the wires, 
which loadings are equivalent. 


In choosing the grade of line necessary in each case, 
the conditions to be met should be determined by the ex- 
perience and judgment of the railroad concerned, in ac- 
cordance with the detailed recommendations of Para- 
graphs B-1, 2, 3, 4 and 5. Table B-1 indicates a definite 
number of poles per mile, the result of calculations 
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B-2.—Continued. 


B-4, 


producing the strength required for lines which will be 
subject simultaneously to the wind and ice loads shown, 
modified to provide standard spacings. For sections of 
pole lines located in extraordinarily exposed places, or 
where shelter occurs, a higher or lower grade of line 
should be selected, based upon the degree of exposure or 
shelter. 


In arriving at the assumed loading, the experience of 
the railroad concerned, Weather Bureau wind velocity 
records, local records of ice coating, direction of the line, 
direction of prevailing winds, shelter and such other 
features of protection as may be found to exist, shall be 
considered. 


It is recommended that no line be built with less than 
30 poles per mile, and where No. 9 A.W.G. copper wire is 
to be carried in ice territory, the minimum should be 35 
poles per mile. The preferred line would contain not 
over 53 spans per mile, and the maximum number should 
not exceed 70 spans. When additional strength may be 
procured by guying or the use of stronger supports, the 
number of the supports and spans per mile may be re- 
duced accordingly. 


For most of the wire loads Table B-1 gives a choice of 
two pole spacings and classes of poles, so that the number 
and class of pole for any line may be selected with due 
consideration of the cost of poles and other materials, the 
cost of digging, or other economic factors. For other 
spacings or classes of poles, see Table 4. 
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TABLE B-r 


MINIMUM CLASSES AND NUMBER OF POLES PER MILE FOR CON- 
STRUCTION AND RECONSTRUCTION 


Modified Conditions require adjustments as provided in rules B-2, 3 and 4 














GRADE No. 1 GRADE No. 2 GRADE No. 3 
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2|6 5" Tee ue 
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TABLE B-2 


MINIMUM CLASS AND NUMBER OF POLES PER MILE FOR 
CONSTRUCTION AND RECONSTRUCTION OF pepe ya 
CARRYING ONLY AERIAL CABLE. 




















Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 
No. ofr es 
Cables EW EK. W. EW; Bs. W, E. W. 
Ches. | Cedar | Ches. | Cedar | Ches. | Cedar | Ches. | Cedar} Ches. | Cedar 
1 | | 
40B | 40B 40C 40C | 40C | 40C | 385C 35C | 35C 385C 
2 53B 53B 53C 53C 40B 53C 35B 46C 35C 35C 





404A | 40A | 40B | 40B | 53C | 40B | 40C | 35B |...) . gies 











3 | 46A | 60A | 46B | 53A | 46B | 53B | 460 | 40B | 35C | 35C 
40AA | 46AA| 40A_ | 40AA/ ..... 40A | 40B | -35A, |) Jo eee 

















4 60A 66AA | 46A 538A 46A 46AA | 46B 46A 35B 35B 
BO ACA Tl wgegereha: « Lh AQA ASIA OA AG: of ltele te. factor ahs top) mer nates 35 A AWlaie aes 46C 




















B-6. 


In applying Basic Rules and Pole Tables each aerial cable, in- 
cluding its suspension strand carried on a line with open wires, shall 
be considered equivalent to the number of wires specified in the 
following table: 


TABLE B-3 


OPEN WIRE EQUIVALENTS FOR AERIAL CABLE. 


Equivalent 
Diameter of Cable Number of Open Wires 
Less than. 134 in.e22: 63/02 ee ee te ae 4 
14 to 294 ‘in. tg es oo Pate ee a ee 5 


LO) Ts ie E/E bs el Re a ORNL NR REA TU 6 
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C—REPLACEMENT TABLES 


FOR MAINTENANCE AND RENEWALS OF CHESTNUT AND 


C-1. 


C-2. 


EASTERN WHITE CEDAR POLES. 


Tables C-1r to C-20, inclusive, indicate the circum- 
ference of sound wood, at the ground line, of deteriorated 
Chestnut and Eastern White Cedar poles, when the 
strength of the pole has become reduced to the replace- 
ment point. When a pole circumference at the ground 
line has been reduced below the figure shown on these 
tables, or correspondingly weakened by other defects, 
such as hollow heart, it should be replaced or strength- 
ened. Other tables similarly calculated should be used 
for other species of wood. Appendix No. 5 indicates the 
method of calculation. 


In arriving at the proper assumed loading to govern 
modification of the Tables to meet local conditions, as 
indicated by the experience of the railroad, local records 
of ice-coating, direction of the lines, direction of prevail- 
ing winds, shelter and such other features of protection 
as may be found to exist, shall be considered. When the 
required strength of the line in which replacement is to 
be made, was obtained by guying or by the use of stronger 
supports, such additional means of strengthening the line 
shall be taken into consideration in applying the replace- 
ment tables. | 


The Tables are arranged to show the replacement cir- 
cumferences of poles, for various loads of wires on pole 
lines located in the five grades of territory, described in 
Paragraph B-1. 


The Tables are arranged in consecutive order for each 
of the different wire loads, ranging from 6 to 80 wires. 
The first set of five tables covers a load of 6 wires on 
Chestnut poles for the five grades of loading; viz.: 8, 6, 
5, 4 and 2 lbs. wind. On the next page will be found five 
similar tables for 6 wires on Eastern White Cedar poles. 
Following in a similar manner will be found tables of the 
various loads of wires up to 80 for Chestnut and Eastern 
White Cedar poles. 
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REPLACEMENT TABLE C-1 
(See Rules C-1 to C-4 Inclusive) 
6 Wires Chestnut Poles 
Ground Line Circumferences 
Length 8 Lbs. Wind and 14” Ice 5 Length 6 Lbs. Wind and 14” Ice 
of Pole Number of Poles Per Mile of Pole Number of Poles Per Mile 
(Feet) | 80 | 35 | 40 | 46 | 53 | 60 | 66 | 70 (Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches Circumference in Inches 
20 22.5/21. |20.5]19.5/18.5]18. |17.5]17. 20 20.5/19.5]18.5]/17.5]/17. 116. |15.5]15. 
22 23.5/22. $21. |20. 119.5}18.5}18. |17.5 22 21. |20. J19. |18.5]17.5}17. |16.5)16: 
25 12425123. 22021. 120.6119 ols. oll ss 25 22. |21. {20. |19. |18.5}17.5/17. |16.5 
30 26. |25. |23.5}22.5/21.5/20.5/20. 119.5 30 23.5/22.5/21.5)20.5]19.5/19. |18. 118.. 
35 28clebsOleon doko leouel comm abeole bs 35 25.124. |23. 122. {2191208 1192519: 
40 29. |27.5)26.5125. 124. |23. |22.5)22: 40 26.5125, |24. 123. |22. |21. |20.5/20. 
45 305/29." |27.6|26.5125. 124. 123.5)23.. 45 27.5/26. |25. |24. |23. |22. |21. {20.5 
50 31.5/80. |28.5/27.5/26. |25. |24. {23.5 50 28.51/27. |26. (25. |23.5/22.5|22. 121.5 
55 32.5/31. |29.5}/28.5)27. |26. |25. |24.5 55 29,5/28. |27. |25.5/24.5)23.5/23. |22.5 
60 33.01d2.. 100.0129, 128) 126.5126. 125-5 60 30.5/29. |28. |26.5]/25.5/24. |23.5)23. 
65 34.5/33. |31.5)30. |28.5/27.5|26.5)/26. 65 31.5/30. |28.5/27. |26. 125. 124. 123.5 
70 35.5133 .5]32.5131. |29.5)28: |27.5/26.5 70 32. 130.5/29.5}28. |26.5}25.5/25. |24. 
75 36.5/34.5|33. |31.5/380. |29. |28. |27.5 75 33. [31 5/30. |28.5]/27.5/26. |25.5)25. 
Length 5 Lbs. Wind and 14” Ice Length 4 Lbs. Wind and 14” Ice 
of Pole |___Numberof Poles Per Mile __—=,—s of Pole |_— Number of Poles Per Mile __ 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60'| 66 | 70 (Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches Circumference in Inches 
20 19. |18. |17.5)16.5]16. 15. (14.5)14.5 . 20 17.5]17. (16. |15.5}14.5]14. |13.5]13.5 
22 20. }19.. 118. |17.5}16.5)16. |15.5)15. 22 18.5}17.5/17. }16. |15.5}14.5)14. |14. 
25 21. (20. |19. (18. |17. |16.5|16. }15.5 25 19.5}/18.5]17.5]17. |16. |15.5}15. |14.5 
30 22.5/21. |20.5)19.5}/18.5}17.5)17. |16.5 30 20.5/19.5)19. |18. }17. }16.5)16. }15.5 
35 23.5/22.5121.5}20.5/19.5}19. |18. |18. 35 22, |21.. [20.0 19% [U8 tsb) LieeG.0 
40 25. 123.5)22.5)21.5}20.5}19.5]19. |18.5 40 23. |22. |21. |20. 119. |18.5)17.5}17.5 
45 26. |24.5/23.5/22.5)21.5120.5}20. 119.5 45 24, 123. (225 1215 1202 19. i1S82oN18. 
50 27.. |25.5|24.5)23.5|22.5)21.5|20.5)20. 50 25. |23.5/22.5/21.5/20.5)20. 119. 118.5 
55 28s 12070| Sn: Olae el aoenloeeeioleol eae 55 26. 124.5/23.5)22.5121.5}20.5/20. 119.5 
60 28.5/27.5/26. |25. (24. |23. |22. |21.5 60 26.5/25.5|24. |23. |22. |21. |20.5/20. 
65 29.5)28. -|27:. |25.5|24 5/23 .5|22.5122. 65 27.5/26. |25. |24. |22.5)21. {21. {20.5 
70 30.5}29. }28. |26.5)25. 124. |23.5)23. 70 28. |27..|25.5/24.5)23 .5|22.5|21.5)21. 
75 31. }29.5]28. |27. 75 29. |27.5|26. }25. |24. |23. |22. |21.5 


25.5}24.5/24. |23.5 








Length 
of Pole 
_ (Feet) 


2 Lbs. Wind and 14” Ice 
Number of Poles Per Mile 
30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 


Circumference in Inches 


20) =({14. {13.5/13. . [11.5]11. |11. [10.5 
22 |14.5)14. |13.5)13. |12. {11.5)11.5/11. 
25 = 415.5/14.5}14. [13.5)12.5]12. ]12. |11.5 
30 116.5)15.5/15. |14.5/13.5]13. |12.5]12 5 
35 = 417.5)16.5/16. . [14.5]14. 113.5]13. 
40 |18.5/17.5/16.5]16. |15. |14.5]14. |14. 
45 J19. |18. ]17.5/16.5}16. j15. |14.5/14.5 : 
BONS (2O5et 8 tte . 116.5)15.5}15, 15. 
55 |20.5]19.5]18.5]18. |17. |16.5]16. |15.5 
60 J21. }20. {19. }18.5]17.5)17. |16.5)/16. 
65 22. |20.5)20. . (18. |17.5]16.5}16.5 
70) = }22.5/21. |20.5)19.5]/18.5]17.5)17. |17. 
75 423. (22. |21. 19. {18. |17.5]17. 
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Length 
of Pole 


(Feet) 


~ -132.5130.5] 29.5/28. 





REPLACEMENT TABLE C-2 
(See Rules C-1 to C-4 Inclusive) 
6 Wires Eastern White Cedar Poles 


Ground Line Circumferences 





8 Lbs. Wind and 14” Ice 
Number of Poles Per Mile 

30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches 


25. (24. |23. |22. (21. 20. |19.5]19. 
26. |25. |24. |22.5/21.5/20.5/20. 119. 
27.5)26. (25. |23.5/22.5/21. 5/21. 
29. |28. |26.5)25.5)24. |23. |22.5|22.5 
31. |29.5)28.5)27. |25.5/24.5}24. 
32.5]31. |29.5)28.5)27. 126. |25. 
34. 132.5/31. |29.5)28. |27. |26. 
35.5}33.5)32. |30.5/29. |28. 127. 
36.5135. {33.5)31.5)30.5)29. |28. 
37.5/36. (34. |32.5/31. 30. /29. 
38.5/37. 135. |33.5/32. 131. |30.5)29. 
40. |38. |36.5/34.5/33. |31.5)30.5/30. 
41. |39. |37. |35.5|34. |32.5/31.5/30.5 


5 Lbs. Wind and 14” Ice 
Number of Poles Per Mile 

30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches 


21.5/20 5) 19.5|18.5|18. |17. |16.5/16. 
22.5/21. | 20.5)19.5)18.5)18. |17.5/17. 
23.5/22. | 21. |20.5)19.5)18.5]18. |17.5 
25. |24. | 22.5/21.5)20.5)20. 
26.5)25.5} 24. |23. |22. |21. 
28. |26.5) 25.5)24. |23. |22. 
29. |27.5) 26.5}25. |24. 123. 
30. {28.5} 27.5}26. |25. |24. |23. 
31.5}29.5)| 28.5)27. |26. |25. }24. |23. 
26.5)25.5/25. /24. 
33, |31.5/30. |29. 27.5/26.5/25.5)25. 
34. }32.5}31. |29.5)28. |27. 126. |25.5 
35. |83. |31.5|30.5|29. |27.5|27. |26. 





Length 
of Pole 


(Feet) 


6 Lbs. Wind and 14” Ice 
Number of Poles Per Mile 

30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches 


23. |21.5|20.5|20. |19. |18. |17.5]17. 
24, |22.5/21.5)20.5119.5]/19. |18.5)18. 
25. |23.5/22.6/21.5)20.5/19.5]19. |18 5 
, 24. 123. {22 |21. |20.5/20. 
25.5/24.5)23.5}/22.5)21.5)21 5 
7. 125.5}24.5/23 5/23. 122.5 
31. |29.5]/28. j27 |25.5 24. 123.5 


97. 126.5 
28.5)28. |27.5 
30.5)29 .5}28. 5} 28. 





36. |34.5/33. 131.5130. 
37. 135. |33.5/32. 


4 Lbs. Wind and 14” Ice 
Number of Poles Per Mile 

30 | 35 | 40 | 46 | 53 | 60-| 66 | 70 
Circumference in Inches 


20. |19. |18. |17.5]16.5)16. (15.5}15. 
20.5)19.5]19. |18. |17. |16.5}16. )15.5 
21.5/20.5)19.5}19. {18. |17. |16.5/16 5 
23. (22. {21. |20. 19. 118 5/18. |17.5 
24.5/23.5)22.5/21.5/20.5/19.5}19. 18.5 
22 75/21.5/20.5/20. 119.5 
23.5)22.5/21.5/21. |20.5 
24.5)23. |22. |21.5)21. 
25 |24. 123. )22.5)22. 
26. |25. |24. 123. |22.5 
26.5|25.5)24.5/23. 5/23. 
27.5/26. |25. |24.5)24. 
29.5/28. |27. |25.5|25. |24.5 


nanan 





32.5)31. 


2 Lbs. Wind and 14” Ice 


Length 

of Pole Number of Poles Per Mile 

(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 

Circumference in Inches 

20 169 115.914, 5113251135012 5|12. (12. 
22 16.5|15.5)15. |14.5}13.5}13.. |12.5)12.5 
25 17) \16-5115, 6/15; 114.5113.5|13. |13) 
30 - 118.5)17.5117. 15.5}14.5)14. |14. 
35 19.5}18.5}18. |17. |16. 115.5/15. |14.5 
40 |20.5]19.5)18.5)18. |17. |16.5]16. |15.5 
45 121.5/20.5)19.5}18.5}18. |17. |16.5/16. 
50 ={22. |21. |20. |19.5]18.5)17.5]17. }16.5 
65 123. |22. 121. }20. 119. |18.5}17.5)17.5 
60 |24. |22.5/21.5/20.5/19.5/19. |18.5)18. 
65 |24.5/23. }22. |21. 120. {19.5/19. |18.5 
70 = |25. (24. |23. 122. |21. |20. |19.5/19. 
75 «=: |25.5|24..5|23.5|22.5]/21.5|20 5|20 419.5 








622 American Railway Association. 
Com. IX.—Overhead and Underground Lines. [March, 1924 
REPLACEMENT TABLE C-3_ 
(See Rules C-1 to C-4 Inclusive) 
10 Wires Chestnut Poles 
Ground Line Circumferences 
Length 8 Lbs. Wind and 14” Ice Length 6 Lbs. Wind and 34” Ice 
of Pole Number of Poles Per Mile of Pole Number of Poles Per Mile 
(Feet) | 30 | 35 | 40 [ 46 | 53 | 60 | 66 | 70 (Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches Circumference in Inches 
20 26.5/25. 124. |23. |22. |21. |20.5/20. 20 24. 123. (22. |21. |20. |19. 118.5/18. 
22 27.526. |25. |24. |23. |22. 121. |20.5 22 25. (24. 123. (22. 121. }20. 119.5)19. 
25 29. |27.5|26. |25. |24. 123. |22. |21.5 25 26. |25. 124. |22.5)21.5|21. |20. 19.5 
30 Slee nslosan |2benicorolos ol 2orpleon 30 28. 126.5/25.5/24.5/23. |22.5/21.5)21. 
35 33. {31. |30. |28.5)27. |26. |25.5124.5 35 30. |28.5}27. |26. |24.5]23:5/23. |22.5 
40 34.5/32.5/31.5/30. |28.5)27.5/26. 5/26. 40 31.5)29.5|28.5/27.5|26. |25. |24. |23.5 
45 36. 134. |32.5/31. |29.5128.5/27.5127. 45 32.5131. |29.5/28.5)27. |26. |25. {24.5 
50 87. 135.5134. |32.5)31. |29.5|28.5/28. 50 34. |32. |30.5)29.5|28. 27. |26. {25.5 
55 38.5137. 135. |33.5/32. |30.5/29.5/29. 55 35. |33.5/32. |30.5)29. |28. |27. 126.5 
60 40. (38. 136. |34.5/33. |31.5/30.5/30. 60 36. |34.5/33. |31.5/30. |28.5|28. |27. 
65 41. 139. |37. 135.5/34. |32.5/31.5/31. 65 37. |35.5|34. |32.5/31. |29.5|28.5)28. 
70 42. |40. (38. |36.5/35. |33.5/32.5|31.5 70 38. |36.5/34.5/33. |31.5130.5}/29.5/28.5 
75 «4438. 141. 189. |37.5/35.5|34. |33. |32.5 75 39. |37. 185.5134. |82.5]31. 130. {29.5 
Length 5 Lbe. Wind and 14” Ice Length 4 Lbs. Wind and 14” Ice 
of Pole Number of Poles Per Mile of Pole Number of Poles Per Mile 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70° (Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches Circumference in Inches 
20 22.5/23.5/20.5/19.5]19. 118. |17.5]17. 20 21. |20. |19. 118.5]17.5]16.5]16. 16. 
22 23.5/22.5/21.5/20.5)19.5118.5/18. |18. 2 22... 121. 2120. 10 1821 ieoll ven 1G6.o 
25 24.5/23.5/22.5/21.5/20.5119.5)19. 118.5 PAs 23. |22. |21. |20. |19. )18. 117.5)17. 
30 26.5/25. |24. |23. |22. 121. |20.5/20. 30 24.5/23. |22.5121.5/20.5]19 5119. 118.5 
35 28. 126.5/25.5)24.5}23.5}/22.5/21.5/21. 35 26. |24.5/23.5)/22.5121.5|20.5)20. 119.5 
40 29.5)28. |26.5/25.5/24.5/23.5|22.5/22. 40 27.5/26. |25. (23.5)22.5|21.5/21. {20.5 
45 30.5/29. |28. |26.5/25.5/24.5/23.5/23 45 28.5/27. |26. |24.5)23.5|22.5|22. 121.5 
50 32. 130.5/29. |27.5|26.5/25.5)24.5}24 50 29.5/28. |27. |25.5)24.5/23.5)22. 5/22. 
55 33. 131.5|30.5)28.5)27.5/26. |25.5/25. 55 30.5/29. |28. |26.5/25.5/24.5)23.5)/23. 
60 134. |32.5)31. |29.5/28. |27. |26. |25.5 60 31.5/30. |28.5]/27.5|26. |25. 124.524. 
65 35. 183. {32. |30.5/29. |28. |27. |26.5 65 32.5/31. |29.5)28. |27. |26. |25. |24.5 
70 364 1342 132:51317 1302 128.5|27-0127. 70 33.5/31.5|30.5|29. |27.5|26.5)25.5/25. 
75 37. |35. |33.5|32. |30.5|29. |28:5|28. 75 34. 132.5/31. |20.5128.5]/27. |26.5|25.5 


Length 
of Pole 
(Feet) 


2 Lbs. Wind and 14” Ice. 
Number of Poles Per Mile 
30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 


- Circumference in Inches 


20 =} 16.5]16. 15. [14.5]14. |13.5]13. |12.5 
22 = -{17.5/16.5/16. 14.5)14. [13.5/13. 
25. (18. |17.5)16.5)16. |15. |14.5)14. |13.5 
30 = 19.5}18.5)17. 16. |15.5)15. 114.5 
35 = -|20.5}19.5/19. 17. |16.5}16. {15.5 
40  |21.5/20.5)19. 18. 16.5)16.5 
45  |22.5/21.5/20.5|19.5/18.5/18. |17.5|17. 
50 = }23.5/22.5/21.5)20.5)19.5)18.5)18. |17.5 
55 |24.5)23. 122. (21. |20. |19.5/18.5)18.5 
60 25. |24. |23. |22. |21. . 119.5)19. 
65 = |25.5/24.5)23.5)22.5/21.5/20.5/20. {19.5 
70 =|26.5)25. 124. . 22. |21. |20.5)20. 
75 (27. |25.5)24.5}23.5]22.5]21.5/21. {20.5 








Signal Section. 623 
March, 1924] Com. IX.—Overhead and Underground Lines. 
REPLACEMENT TABLE C-4 
(See Rules C-1 to C-4 Inclusive) 
10 Wires Eastern. White Cedar Poles 
Ground Line’ Circumferences 
“Length 8 Lbs. Wind and 14” Ice . Length - 6 Lbs. Wind and }4” Ice 
of Pole Number of Poles Per Mile . of Pole Number of Poles Per Mile 
_ (Feet) 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70° (Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches . Circumference in Inches 
20 8 |29.5/28. 127. |26. |24.5/23.5/23.. [22.5 20) = |27. |25.5/24.5|23.5|22.5/21.5/21. |20.5 
22 31. |29.5/28. |27. |25.5/24.5/24.. |23.5 22 28. |27.9/25.5/24.5/23.5)22.5/21.5)21. 
25 =132.5/30.5|20.5)28. |27.- |25.5/25. 124.5 25 29.5/28. |27. |25.5/24.5)23.5/22.5)/22. 
30 = 134.5)32.5)31.5)30. |28.5127.5126.5/26.- 30 = }31.5)30. |28.5|/27.5]/26. |25. |24. |23.5 
35 = |387. 135. |383.5)32. |30.5/29 .5)28.5/28. 35 =: 83.5 /32.. 130.5/29. |28. |26.5)/26. |25. 
40 /38.5/36.5)35. |33.5|32. |80.5129.5)29- 40 135. |33.5)32. |30.5/29. |28. |27. |26.5 
45 |40. |38. |36.51385. |33.5/32. 131. |30.5 45 = |36.5]35. |383.5/32. |30.5/29. |28. |27.5 
50 = |42. (39.5/38. |36.5)34.5/33. |32. 131.5 50 = |38. |36. |34.5/33.. 131.5/30. |29. |28.5 
55 = |43.5/41. |39.5/37.5|36. |34.5)33.5/32.5 55 39.5}37.5|386. 134. |32:5/31.5)30.5)29.5 
60° |44.5/42.5/40.5/39. |37. |35.5/34.5/33.5 60 |40.5/38.5|37. 135. |33.5/32. |31: {30.5 
65 46. |43.5)41.5/40. (38. 136.5135.5/34.5 65 |41.5/39.5/38. 136. |34.5/33. 32. /31.5 
70 =(|47. 145. 148. |41. 1389. 137.5|36.5/35.5 70 =: 143. 140.5/39. 137. |35.5/34. (33. |32. 
75 =|48.5]46. |44. |42. 140. |38.5|37. [36.5 75 =|44. |41.5/40. |38. |36.5|35. |34. 133. 
Length 5 Lbs. Wind and 14” Ice Length 4 Lbs. Wind and 14” Ice 
of Pole |__Numberof PolesPer Mile == of Pole |__——Number-of Poles Per Mile 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 (Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches Circumference in Inches 
20 25.5/24. |23. (22. |21. |20. |19.5]19. 20 23.5/22.5/21.5/20.5/19.5]19. (18. [17.5 
22 26.5/25. 24. |23. |22. |21. |20.5/20. 22 24.5)23.5/22.5/21.5/20.5)19.5]19. [18.5 
25 27.5|26.5/25. |24. |23. |22. |21.5)/21. 25 25.5/24.5/23.5/22.5/21.5)20.5/20. |19.5 
80 = |29.5}28.°|27. |25.5/24.5/23.5|23. [22.5 30) |27.5|26. 25. 124. (23,-|22. |21. |20.5 
35 31,5/380. |28.5)27.5)26. |25. (24. |23.5 35 29. |28., |26.5/25.5|24. |23. |22.5)22. 
40 33. |31.5/30. |28.5/27:5|26.5/25.5/25. 40 30.5/29. |28. |26.5/25.5/24.5/23.5/23, 
45 = (34.5/32.5131.5/30. |28.5)27.5/26.5/26. 45 132. |30.5)29. |28. |26.5)25.5/24.5)24. 
50 |35.5/34. |32.5]31. |29.5/28.5)27.5)27.. 50 133. 131.5/30. |29. |27.5/26.5|25.5/25. 
55 = (37. 135. (34. 132. 130.5/29.5)28.5)/28. 55 =: 1384.5/32.5131. 130. |28.5)27.5)26.5)26. 
60 |38. |36.5|34.5/33. 131.5/30.5/29.5)29. 60 |35.5/33.5)32. |31. |29.5/28. |27.5)26.5 
65 39.: 137. 135.5134. 132.5/31. |30. |29.5 65 |36.5/34.5/33. |31.5)30. (29. |28. |27.5 
70 = (40. 5)38.5}36.5/35. |33.5)32. 131. {30.5 70 =: |87.5|35.5|34. |32.5)31. |29.5/29. |28. 
75 41.5/39. |37.5|36. |34. [83. |32. .j31. 75 38.5/36.5|35. |33.5]/32. |30.5|29.5|20. 
Length 2 Lbs Wind and 9” Ice 
of Pole |__—Numberof Poles Per Mile __ 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches 
20 18.5]18. |17. |16.5]15.5]15. |14.5/14.. 
22 19.5]18.5]17.5]17. |16. |15.5/15. |14.5 
25 20.5]19.5}18.5}17.5}17. |16. |15.5]15.5 
30 22. |20.5/20. |19. 118. |17.5]17. {16.5 
35 23. 22. |21. 20. |19. |18.5/18. {17.5 
40 |24.5/23. |22. (21. 120. |19.5/18.5]18.5 
45 25.5/24. |23. }22. |21. |20. |19.5/19. 
50 |26.5/25. |24. |23. |22. |21. |20.5/20. 
55 =: 127.5/26. (25. |23.5/22.5)21.5)21. |20.5 
60 |28. |26.5/25.5/24.5)23.5/22.5/21.5/21. ’ 
65 (29. |27.6/26.5125. |24. |23.:122.5/21.5 
70 |29.5/28. |27. |26. |24.5/23.5/23. |22.5 


80.5/29. |27.5|26.5}25. |24. |23.5)23. 


624 . American Railway Association. 
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REPLACEMENT TABLE C-5 
(See Rules C-1 to C-4 Inclusive) 
*15 Wires Chestnut Poles 


Ground Line Circumferences 





Length 8 Lbs. Wind and 14” Ice Length 6 Lbs. Wind and 44” Ice 

of Pole Number of Poles Per Mile of Pole Number of Poles Per Mile 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 (Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
20 29.5/28. |27. |26. |24.5|23.5/23. |22.5 20 27. |25.5|24.5/23.5|22.5|/21 .5|/20.5/20.5 
22 31. |29.5}28. 127. 125.5}24.5)/24. {23.5 22 28. |27. |25.5)24.5/23.5)22.5/21 .5)21. 
25 32.5)31. |29.5]28. |27. |26. |25. {24.5 25 29.5/28. |27. 125.5)24.5/23.5/22.5)22. 
30 §=35. |383. 131.5/30.5]/29. |27.5]27. (26. 30 =$31.5}30. (20. }27.5/26. |25. |24.5)24. 
35 = 137. 185.5134. 132.5131. |20.5/28.5)/28. 35 =: |384. 132. |30.5)29.5)/28. |27. 126. |25.5 
40 |89. 137. |35.5/34. }32.5)31. |30.5/29.5 40 {35.5)33.5/32. |31. |29.5/28. |27.8)26.5 
45 |40.5/38.5/37. 135.5133 .5|32.5131.5130.5 45 |37. 135. |33.6132. |30.5/29.5/28.5)38. 
60 |42.5/40. 138.5/36.5]35. |33.5|32.5132. 50 =: |88.5}36.5|35. 133.5)32. |30.5)/29.5)/29. 
55 144. 141.8140. 138. |36.5/35. |34. 133. 55 =: |40. : 138. |36.5/34.5/33. |31.5130.5)30. 
60 |45.5143. 141. |39.5137.5/36. |35. 34. 60 |41. 139. |87.5|35.5134. |32.5/31.5/31. 
65 |46.5144.5/42.5/40.5/38.5/36.5136. 135. 65 |42.5/40. |38.5/36.5]35. 133.5/32.5)32. 
70 |48. |45.5/43.5/41.5)39.5/38. 137. 136. 70 =|43.5/41.5/39.5/38. 136. |34.5/33.5133. 
75 = 149. |46.5}44.5/42.5/40.5139. 137.5|37. 75 144.5142.5}40.5138.5|37. |35.5134.5|33.5 

Length 5 Lbs. Wind and 14” Ice Length 4 Lbs. Wind and 44” Ice 
of Pole Number of Poles Per Mile of Pole | _—s—NumberofPolesPerMile 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70- (Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 

Circumference in Inches ; . Circumference in Inches 
20 25.5/24. |23. 122. (21. |20. |19.5]19. 20 23.5|22.5/21.5/20.5]19.5]18.5|18. |17 5 
22 26.5}25. 124. 123. |22. |21. |20.5/20. 22 24 .5/23.5)22.5/21.5/20.5/19.5)19. 118.5 
25 28.) 126.51/25..:|24 123 2122 121 521: 25 26. |24.5)23.5)22.5/21.5|20.5)20. 119.5 
30 30. 128.5}27. |26. |24.5/23.5)23. |22.5 30 27.5)26.5)25. 124. 123. |22. |21.5}21. 
3 32. 130. |29. |27.5]/26.5)25. |24.5)/24. 35 29.5/28. |27. |25.5}24.5/23 .5|22.5)}22. 
40 33.5/31.5130.5}29. |27.5)26.5)25.5]25. 40 31. |29.5/98. |27. |25.5)24.5|/24. {23.5 
45 30. aa. 101,5)002 |20.mer oleae. 2G. 45 32.5}30.5)29.5/28. |27. (25.65/25. |24.5 
50 36. |34.5/33. |31.5]/30. |28.5}28. |27. 50 33.5132. |30.5/29. |28. 26.51/26. 125.5 
55 37.5/35.5}34. |32.5/31. |30. |29. |28. 55 35. |33. 131.5130. |29. |27.5)27. |26. 
60 38.5/37. 135. |33.5/32. |31. |30. |29. 60 36. (34. |32.5/31. |30. |28.5)/27.5)/27. 
65 140. |38. |36. 35. 133. |31.5/30.5/30. 65 37. |35. 133.5132. |30.5/29. |28.5)28. 
70 «141. |39. |37. 135.5)34. |32.5/31.5131. 70 {38. |36. |34.5133. |31.5/30. |29. |28.5 
75 42. |40. |38. |36.5/34.5/33.5]32.5|31.5 75 |39. |37. |35.5]34. |82. |31. {30. {20.5 

Length 2 Lbs. Wind and 4” Ice 
of Pole Number of Poles Per Mile 


(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches 


20 = |18.5]17.5]17. (16. |15.5/15. |14.5)14. 
22 = -|19.5)18.5}17.5)17. |16. [15.5]15. [14.5 
25 = |20.5/19.5}18.5)17.5)17. |16. |15.5)15.5 
30 =|22. [21. 120. |19. 118. ]17.5)17. 116.5 
35 = |23.5)22.5/21.5)20.5]19.5)18.5)18. 117.5 
40 |24.5/23.5)22.5}21.5)20.5)19.5)19. 118.5 
45 = |25.6|24.5/23.6)22.5)/21.5)20.5)19.5)19.5 
50 = }26.5/25.5/24. |23. |22. |21. |20.5/20. 
55 = |27.5)26.5/25. |24. (23. |22. 121.5/21. 
60 |28.5/27. 126. |24.5)23.5)22. 5/22. 121.5 
g 65 |29.5)28. |26.5)25.5/24.5)/23.5/22.5/22. 
70 =|30. |28.5)27.6/26. j25. |24. 123, |22.5 
75 131. |29.5]28. |27. |25.5)24.5)24. (23. 


* See Note 5, Table B1, 
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REPLACEMENT TABLE $C-6 
(See Rules C-1 to C-4 Inclusive) | 
*15 Wires Eastern White Cedar Poles 


Ground Line Circumferences 


Resch 


8 Lbs. Wind and 14” Ice Length 6 Lbs. Wind and 14” Ice 

* of Pole Number of Poles Per Mile of Pole Number of Poles Per Mile 
)(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 (Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 

_____ Circumference in Inches Circumference in Inches 
20 33.5/31.5/30.5|29. |27.5]26.5/25.5/25. 20 30. |(28.5]27.5]26.5/25. |24. |23.5]23. 
22 34.5/33. (31.5}30. |29. |27.5]27. |26. 22 31.5)30. 128.5|27.5)26. 125. 124.5/24. 
25 36.5/34.5/33. 131.5130. |29. |28. |27.5 25 33. 131.5130. }28.5)27.5|26.5|25.5)25. 
30 39. lol. la0.o/04. 132.5131. 130. 129.5 30 35.5134. 132.5)31. |29.5/28. |27.5)27. 
35 41.5/39.5/388. 136. |34.5133.. 132. |31.5 35 38. 136. 134.5133. 131.5130. |20. |28.5 
40 44. 141.5140. 138. 136.5135. |33.5)/33. 40 40. 138. |3@. 134.5/33. |31.5|30.5/30. 
45 45.5143 .5)41.5)/39.5/38. |36.5]35. 134.5 45 41.5|39:5/37.8/36. |34.5/33. |32. 31. 
50 47.5|45. 143. 141. |39.5/37.5136.5/36. 50 43. J41. 139. 137.5/35.5/34. |33. (32.5 
55 495/47. 144.5143. |41. 139. 138. |37. 55 45. 142.5140.5139. |37. |35 5/34.5)33.5 
60 51. 148. |46. |44. 142. |40.5/39. /38.5 60 46. 144. 142. 140. |38. |36.5/35.5134.5 
~ 65 §2.5149.5/47.5)45.5/43. 141. 140. 139.5 65 47.5/45. 143. 141. |39.5/37.5/36.5/36. 
70 53.5)51. 149. |46.5/44.5/42.5/41.5140.5 70 49. |46.5/44.5142 5/40.5/39. 137.537. 
-75 .155. 152. 150. 147.5]45.5|43.5/42.5/41.5 10 50. |47.5|45.5/43.5|41.5/39.5/38.5|37.5 

Length 5 Lbs. Wind and 14” Ice Length 4 Lbs. Wind and 14” Ice 
of Pole |___—Numberof PolesPer Mile ===» of Pole |__—sNumberof Poles Per Mile _ 
(Feet) | 30 | 35 | 40 | 46 [| 53 | 60 | 66 | 70 (Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 

Circumference in Inches Circumference in Inches 
20 |28.5|27. 26. |24.5|23.5]22.5]22. [21.5 20 |26.5/25. |24, 23. [22. |21.. [20.5)20. 
22 |20.5|28.5|27. |26. |24.5/23.5|23, |22.5 22 127.5/26. |25. |24. |23. |22. |21:5|21. 
25 31. |29.5|/28.5)27. |26. |25. 124. 123.5 25 29. |27.5}26.5]25. |24. |23. |22.5/22. 
‘30 33.5/31.5130.5/29. |27.5/26.5)25.5)25. 30 31. |29.5}28.. 127. 125.5|24.5}24. 123.5 
35 35.5/34. 132.531. |29.5}28.5]27.5)/27. 35 83. 131.5130. |28.5127.5|26.5)25.5)/25. 
40 37.5|35.5/34. 132.5/31. |30. |29. |28. 40 35. 133. 131.5]30. |29. |27.5)26.5/26. 
45 39. 137. 135.5/34. |32.5131. |30. |29.5 45 36.5134.5133. 131.5130. 129. |28. {27.5 
50 40.5/38.5)37. 135.5/33.5/32. 131. {30.5 50 37.5136. |34.5/32.5/31. |30. |29. (28.5 
65 42. 140. 138.5/36.5/35. |33.5/32.5/31.5 1} 39. 137. 135.5184. 132.5131. |30. 129.5 


43.5/41.5/39.5)37.5)36. |34.5)33.5/32.5 60 |40.5/38,5|36.5/35. /33.5)32. (31. )30.5 

65 = |44.5)42.5/40.5)39.5/37. 135. |34.5)33.5 65 |41.5/39,5/37.5/36. |34.5/32.5/32. 31. 

70 = (46. |43.5/42. 140. |38. |36.5/35.5 hap 70 |42.5/40.5/39. |37. |35.5/34. |33. {32. 
35 


75 (47. (44.5/43. |41. |39. |37.5/36. 75 |43.5/41.5|39.5)38. 136. 134.5/33.5/33. 


Length 2 Lbs. Wind and 44” Ice 
of Pole Number of Poles Per Mile 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 


Circumference in Inches 


20 |21. (20. |19. |18. [17.5|16.5]16. |[16. 

22. |21. 120. 119. |18. |17.5]17. (16.5 
25 128. |22. }21. (20. |19. 18. |17.5]17.5 
30 24.5|23.5}22.6}21 .5)20.5]19.5)19. 18.5 


35 = |26.5)25. |24. |23. 21. }20. {19.5 
40 |27.5)26. )25. |24. 23, 22. |21. j21. 
45 |20. |27.5/26. |25. |24. 23. (22. 121.5 
50 |30. |28.5/27.. |26. |25. |23.5)23. (22.5 
55 131. |29.5)28. |27. |25.5)24.5/24. |23.5 
60 32. |30.5/29. |28. |26.5]25.5/24.5)24. 
65 |33. |31.5]30. |28.5/27.5/26.5/25.5)25. 


31. |29.5]28. |27. |26. |25.5 
75  |34.5|33. |31.5/30. |28.5|27.5|26.5|26. 





* See Note 5, Table Bi, 
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REPLACEMENT TABLE C-7 
(See Rules C-1 to C-4 Inclusive) 
20 Wires Chestnut Poles 


Ground Line Circumferences 


Length 8 Lbs. Wind and 1%” Ice Length 6 Lbs. Wind and 14” Ice 
of Pole Number of Poles Per Mile of Pole Number of Poles Per Mile. 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 (Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66] 70 
Circumference in Inches Circumference in Inches 
20 =: |382.5]31. 129.5|28.5|27. 126. (25. [24.5 20 =|29.5/28. |27. |25.5/24.5]23.5/23. 122.5 
22 «184. (32.5131. |29.5/28. |27. |26. |25.5 22 «=|31. |29.5)28. }27. 125.5}/24.5)24. 123.5 
25 = (85.5/34. |32.5/31. |29.5/28.5]27.5)/27. 25 |32.5/31. |29.5]/28. |27. |26. |25. |24.5 
30 =: (88.5/36.5/35. 133. 132. |30.5/29.5/29. 30 = {35. |33..131.5/380. |29. |27.5|27. 126. 
35 = {41. |39. |37. 135.5134. |32.5]31.5)31. 35 137. |35.5/34. 132.5131. |29.5/28.5)/28. 
40 143. 141. |89. 137.5/35.5134. 133. |32.5 40 89. |37. |35.5/34. 132.5/31. 130. {20.5 
45 45. |42.5/40.5139. 137. |35.5/34.5/34. 45 40.5138.5/37. 135.5134. 132.5/31.5/30.5 
50 |46.5/44.5/42.5/40.5/38.5137. 136. 135. 50 =|42.5/40. |38.5136.5135. |33.5/32.5)/32. 
55 48.5146. |44. |42. 140. |38.5137. |36.5 aed 44. 141.5/40. |38. 136.5/35. 134. 133. 


60 50. |47.5/45.5/43.5)41.5/39.5/38.5/37.5 60 |45.5/43. |41. |39.5/37.5/36. 135. 134. 
65 = |51.5/48.5/46.5/44.5)42.5/40.5)39.5/38.5 65 |46.5/44. |42.5/40.5/38.5/37. 136. |35. 
70 = |52.5]50. 148. |46. |43.5/42. 140.5/39.5 - 70 448. |45.5143.5/41.5/39.5/38. 137. 136. 
75-154. 151.5/49. |47. |44.5]43. [41.5/40.5 75/49. |46.5/44.5/42.5|40.5/39. |37.5/37. 

Length 5 Lbs. Wind and 14” Ice Length 4 Lbs. Wind and 14” Ice 

of Pole, | __-_Number of Poles Per Mile "=| =)! Pole) | Seep waver te 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 _ (Feet) 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 

Circumference in Inches a Circumference in Inches 

20 28. (26.5/25.5/24. |23. |22. |21.5]21. 20 = /26. [24.5/23.5/22.5/21.5/20.5/20. |19.5 
22 = |29. |27.5/26.5/25.5)24. |23..|22.5)22. 22 0-27. |25.5/24.5/23.5)22.5/21.5)21. [20.5 
25 = /30.5/29. |28. |26.5/25.5/24.5/23.5/23. 25 = |28.5]27. |26. |24.5/23.5)22.5}22. (21.5 
30 = 33. |31. [380. |28.5/27. |26. |25. [24.5 30 = |30.5/29. |27.5/26.5/25. |24. |23.5/23. 
35 35. |33. |32. |30.5)29. |28. |27. |26.5 35 = |82.5/381. |29.5)28. |27. |26. |25. 124.5 
40 |36.5/35. |33.5/32. |30.5/29. |28. 127.5 40 |34. /32.5)31. |29.5)28. |27. |26. 125.5 
45 = |38.5]36.5/35. |33.5/32. |30.5/29.5)/29. 45 135.5}34. |32.5/31. |29.5/28. |27.5/27. 
50 40. (38. 136. [34.5/33. |31.5/30.5)30. 50 = (37. |35. |33.5/382. |30.5)29.5/28. 5/28. 
55 /41.5/39.5/37.5/36. |34. |33. |32. |31. 55 = 138.5/36.5/35. |33.5/32. |30.5)29 5/29. 
60 |42.5/40.5/38.5/37. |35.5/34. |33. /32. 60 |39.5/37.5/36. 134.5/33. |31.5/30.5)30. 
65 /44. °/41.5/40. [38. /36. 185. |33.5)33. 65 /40.5/88.5/37. |35.5)33.5)32.5/31.5/30.5 
70/45. |43. (41. [39. |37.5/36. |34.5)34. 70 «= /42. |39.5/38. |36.5)34.5)33. |32. 131.5 


75-46. |44. 42 [40. (38. |36.5|35.5/34.5 75/43. [40.5]39. [37. |35.5/34. |33. |32. 


Length 2 Lbs. Wind and 14” Ice 

of Pole Number of Poles Per Mile 

(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches 


20 = {20.5]19.5]18.5]18. |17. [16.5]16. |15.5 
22 21.5/20.5/19.5/18.5]18. |17. |16.5/16. 
25 (22.5/21.5)20.5]19.5)18.5/18. |17.5)17. 


30 9 |24. }23 122. (21. |20. |19. |18.5/18. 
35 = (26. |24.5)23.5/22.5)21.5/20.5/20. |19.5 
40 = |27. |25.5)24.5/23.5)22.5/21.5)21. {20.5 
45 128. 127. |25.5)24.5/23.5/22 5/21 .5/21. 
50 = |29.5/28. |26.5)25.5)24.5)/23.5}22 5/22. 
55 {30.5/29. 127.5126.5/25. |24. |23.5)23. 
60 = {31.5/30. |28.5/27. |26. 125. 124. |23.5 


65 = |32.5]30.5)29.5)28. |26.5)25.5]25. 124.5 
70 = (388. 181.5/380. |29. |27.5}26.5/25.5/25. 
75 (34. [382.5]31. |29.5]28. |27. |26. |25.5 
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REPLACEMENT TABLE C-8 
(See Rules C-1 to C-4 Inclusive) 


20 Wires Eastern White Cedar Poles 


Ground Line Circumferences 

















Length 8 Lbs. Wind and 4” Ice Length 
of Pole |__NumberofPolesPerMile _—=—s——soff Pole 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 (Feet) 
Circumference in Inches 
20 36.5/35. |33.5/31.5/30.5/29. |28. |27.5 20 
22 |38. |36.5/34.5133. |31.5/30.5/29.5/29. 22 
25 40. 138. |36.5)34.5/33. |32, |31. {30. 25 
30 |43. [41. 139. 137. |35.5/34. 133. 132.5 30 
35 46. |43.5/41.5140. [38. |36.5135.5/34.5 35 
40 48. 146. (44. |42. |40. 138. 137. 136.5 40 
45 50.5/48. [45.5/43.51/41.5/40. {38.5/38. 45 
50 152. |49.5/47.5145.5/43. /41.5/40. 139.5 50 
55 54. 151.5|49.5/47. 145. |43. /41.5/41. 55 
60 56. |53..|51. |48.5/46.5/44.5/43. 142. 60 
65 57.5154.5152. |50. |47.5/45.5/44. 143. 65 
70 59. 156. 153.5151.5149. 147. |45.5/44.5 70 
75 60.5/57.5|55. |52.5/50. |48. |46.5]45.5 75 
‘Length 5 Lbs. Wind and 14” Ice Length 
of Pole Number of Poles Per Mile of Pole 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 (Feet) 
Circumference in Inches 
20 31.5]30. |28.5/27. |26. (25. |24. 123.5 20 
22 32.5/31. |29.5|28.5|27. |26. |25. /24.5 22 
25 34.5/32.5131. |29.5/28.5)27. |26.5/26. 25 
30 37. 135. |33.5/32. |30.5/29. 128.5|27.5 30 
35 |39. |37.5]35.5/34. 132.5131. |30. 129.5 35 
40 41. 139. |37.5135.5/34. |32.5/31.5/31. 40 
45 43. |41.- |39.- |37.5/35.5134. 133. {32.5 45 
50 44.5/42.5/40.5/38.5/37. |35.5134.5133.5 50 
55 46.5/44. |42. (40. 138.5137. |35.5/35. 55 
60 (48. [45.5/43.5/41.5/39.5/38. |36.5/36. 60 
65 49. 146.5/44.5/42.5/40.5139. |38. 37. 65 
70 150.5/48. |46. |44. {42. 140. |39. |38. 
75 52. |49. |47. |45. |43. |41. |40. |39. 





Length 
of Pole 








6 Lbs. Wind and 4” Ice 

Number of Poles Per Mile _ 
30 | 35 | 40 | 46 | 53.| 60 | 66 | 70 

Circumference in Inches 


133.5/31.5/30.5|29. |27.5/26.5|25.5|25. 


34.5/33. |31.5}30. |29. |27.5)26.5/26. 
36.5/34.5/33. |31.5/30. |29. 128. |27.5 
39. |37. |35.5)34. |32.5/31. |30. |29.6 
41.5/39.5/38. |36. |34.5/33. |32. [31.5 
44. |41.5/40. |38. |36.5)34.5/33.5/33. 
45.5/43.5/41.5/39.5/38. |36.5/35. [34.5 
47.5|45. |43. |41. |39.5/37.5/36.5)36. 
49. 147. 145. 142.5141. |39. |38. |37. 
51. }48.5/46. |44. |42. |40.5/39. |38. 
52. |49.5/47.5/45.5/43.5/41.5/40. [39.5 
53.5/51. |49. |46.5/44.5/42.5141.5/40.5 
55. 152.5|50. |48. |45.5/43.5/42.5/41.5 


4 Lbs. Wind and 34” Ice 
Number of Poles Per Mile 

30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches 


29. |27.5|26.5|25.5/24. |23. |22.5/22. 
30.5/29. |27.5}26.5/25. |24. |23.5/23. 
32. |380. |29. |27.5/26.5/25.5/24.5/24. 
34. |32.5/31. |29.5/28.5/27. |26.5/25.5 
36.5/34.5/33. {31.5)30. |29. 128. 127.5 
38.5/36.5/35. |33. |31.5/30.5129. 5/29. 
40. |38. |36.5/34.5/33. |31.5/30.5/30. 
41.5/39.5/37.5136. |34.5/33. |32. |31. 
43. 41. |39. 137.5/35.5/34. |33. 132.5 
44.5/42. |40.5)38.5)37. 135. |34. 133.5 
45.5/43.5/41. 36. : at 


47. 
48. . 136. 





2 Lbs. Wind and 14” Ice 


Number of Poles Per 


Mile 


(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference jn Inches 


20 = }23. |22. (21. |20. |19. |18. 
22 «= |24. [23. |22. 21. |20. {19 
25 =|25. |24. |23. |22. |21. |20 
30 = |27. |25.5)/24.5)23.5/22.5)/21 
35 129. (27.5/26.5/25. |24. |23. 
40 |30.5)29. |27.5)26.5}25. |24. 
45 = |31.5/30. |29. |27.5)26.5/25. 
50 =|33. [31.5)30. |28.5/27.5)26. 
55-34. |32.5/31. |29.5/28.5}27. 
60 |35. {33.5]32. |30.5)29. [28 
65 |36. |34.5]33. |31.5)30. |28 
70 = |37. |35.5)34. |32.5/31. {29 


38. |36. |34.5)/33. |31.5)30 


5]18. {17.5 


. 118.5)18. 
. |19.5}19. 
5/21. 


20.5 
225/22. 
23.5123. 
24.5)24. 
25.5/25. 
26.5/25.5 
27. {26.5 


'5|28. |27.. 
5128528. 
5|29.5128.5 
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REPLACEMENT TABLE C-9 
(See Rules C-1 to C-4 Inclusive) 


30 Wires Chestnut Poles 


Ground Line Circumferences 

















Length 8 Lbs. Wind and }4” Ice Length 6 Lbs. Wind and 34” Ice 

of Pole Number of Poles Per Mile of Pole Number of Poles Per Mile 

(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 (Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 

es ae Circumference in Inches Circumference in Inches 
20 36.5134.5/33. 131.5130. 29. |28. 127.5 20 |31.5|30. 29. |27.5/26.5/25.5/25. 
22 38. 136.51/34.5/33. 131.5130.5/29.5129. 22 a gabe 31.5]30. |29. |27.5)26.5/26. 
25 40. 188. 136.5135. 133.5/32.’ 131. {30.5 25 36.5/34.5/33. |31.5/30. 129. j28. 127:5 
3 43.5141. 139.5137.5136. |34.5/33.5/32.5 30 39.5137.5135.5/34. 132.5131. |30. 129.5 
35 46.5144. (42. 140. (38.5136.5)35.5/35. 35° |42. 140. 1388. 136.5135. |33.5132.5/31.5 
40 48.5146.5/44. 142. |40.5/38.5137.5)36.5 40 44. |42. |40. |38.5/36.5/35. 134. 133.5 
45 51. 148.546.5144. 142. |40.5139. (38.5 45 46. |44. 142. (40. |38.5/36.5/35.5/35. 
§ 53. 150. 148. |46.5143.5142. (40.5140. 50 48. 145.5143.5/42. |40. |38. |37. 136. 
55 55. 152. 150. |47.5/45.5/43.5)/42. |41.5 55 50. 147.5145.5143.5/41.5/39.5)38.5/37.5 
60 56.5154. 151.5/49. 147. 145. |43.5142.5 60 51.5}49. |47. |44.5/42:5/41. 139.5/39. 
65 58 .5/55 5153. 150.5/48.5/46.5/45. 144. 65 53. |50.5/48. 146. |44. |42. |40.5/40. 


70 = |60. |57. |54.5)52. |49.5/47.5)46. |45. 70 = |54.5)52. |49.5)47.5/45. |43.5)42. [41. 
75  |61.5]/58.5|56. |53.5)/51. [49 47.5|46.5 75-156. 153. |50.5/48.5/46. |44.5]43. |42. 





Length § Lbs. Wind and 14” Ice Length 4 Lbs. Wind and 4” Ice 
of Pole Number of Poles Per Mile of Pole Number of Poles Per Mile 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 (Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches , Circumference in Inches 
20 31. |29.5|28.5/27. 126. |25. |24.. |23.5 20 29. (27.5|/26.5|25. (24. 123. |22.5]22. 
22 32.5 31. 29.5/28.5/27. |26. |25. 124.5 22 30.5]/29. |27.5}26.5/25. 124. |23.5/23. 


25 = (32. (30.5129. |27.5/26.5|25.5/24.5)24. 
80 = |34.5/32.5/31. 130. (28.51/27. |26.5/26. 


40 138.5136.5135. 133.5132. |30.5129.5129. 
45 /40.5/38.5)36.5)35. |33.5/32. 131. 130.5 
50/42. /40. 138. 136.5/34.5/33.5/32.5/31.5 
55 /43.5/41.5/39.5/38. [36. 134.533. 5/33. 
60 |45. |42.5/41. (39. (37.535. 5)34. 5134. 
65 |46.5/44. |42. 140. 138.5/36.5)35.5)35. 
70 = |47.5/45.5/43.5/41.5/39.5/38. 136.5136. 
75: |49. [46 5/44.5]42.5]40 5)38.5]37.5]36.5 











Length 2 Lbs. Wind and 14” Ice 

of Pole . Number of Poles Per Mile 

(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches 


20 =/23. 22. |21. |20. 119. |18. |17.5]17.5 
22 = |24. 23. |22. J21. 120. |19. |18.5/18. 
25 /25.5/24. ]23. }22. 21. |20. |19.5/19. 
30 9/27. (26. |25. |23.5/22.5]21.5/21. 120.5 
35° }29. [27.5)26.5)25.5/24. 123. |22.5)22. 
40 |30.5/29. /28. |26.5]25.5)24.5/23.5)23. 
45/32. |30.5)29. }28. |26.5)25.5)24.5/24. 
50 = ]33.5)31.5)30. |29. |27.5/26.5/25.5]25. 
55 = |34.5/33. 131.5]30. }28.5)27.5/26.5/26. 
60 = {35.5/34. )32.5/31. |29.5)28.5)27.5/27. 

65 |36.5/35. }33.5)32. |30.5/29. |28. |27.5 
70 = |38. 136. 134.5/33. (31.530. |29. [28.5 
75 (38.5}37. 135. (33.5132. |30.5}30. |29. 
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Length 
of Pole 


(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 


Length 
of Pole 


(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 


REPLACEMENT TABLE C-10 
(See Rules C-1 to C-4 Inclusive) 


30 Wires Eastern White Cedar Poles 


Ground Line Circumferences 


8 Lbs. Wind and 4” Ice Length 6 Lbs. Wind and 4” Ice 
Number of Poles Per Mile of Pole Number of Poles Per Mile 


Circumference in Inches 


Circumference in Inches 


(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 





41. 139 (37. |35.5/34. |32.5/31.5]31. 20 37. |35.5|34. |32.5131. 129.5/28.5}28. 
43. |40.5/39. |37. |35.5/34. |33. |32.5 22 39. |37../35.5/34. 132.5131. 130. |29.5 
45. 143. 141. |30. |37.5|36. |34.5/34. 25 41. (389. 137, |35.5/34. |32.5131.5/31. 
48.5/46. 144. 42. 140. |38.5/37.5/36.5 30 44, 142. |40. 138.5)/36.5/35. (34. 33. 
52. 149.51/47. 145. |43. |41. |40. 139. 35 47. |45. 143. (41. 130. |37.5/36.5/35.5 
54.5/52. 149.5/47.5/45. 143.5/42. |41. 40 49.5]47. 145. 143. |41. 139.5138. 137.5 
57. 154. 152. |49.5)47.. 145. |44. 143. 45 52. |49.5147. |45. 143. 141. 140.. 139. 
59.5156.5/54. 151.5149. |47. |45.5/44.5 50 54. 151.5149. 147. 144.5143. |41.5/40.5 
61.5158.5/56. |53.5/51. |49. |47.5146.5 55 56. 153. 151. |48.5146.5/44.5)43. |42. 
63.5160.5/58. 155. |52.5)50.5/49. |48. 60 58. 155. 152.5150. 148. 146. |44.5143.5 
65.5162. 159.5157. 154. (52. |50.5/49.5 65 59.51/56.5154. 151.5149. 147. |45.5144.5 
67. 164. 161. 158.5/56. |53.5/52. j51. 70 61. |58. 155.5/53. 150.5]/48.5/47. |46. 
69. |65.51/62.5|60. |57. |64.5]53. |52. 75 62.5|/59.5/57. |54.5/52. 150. |48. 147. 
5 Lbs. Wind and 44” Ice Length 4 Lbs. Wind and 14” Ice 
Number of Poles Per Mile of Pole Number of Poles Per Mile 


Circumference in Inches 


35. 133.5/32. |30.5|29. |28. |27. |26.5 20 32.5]31. |29.6/28. |27. |26. |25. |24.5 
36.5135. 133.5/32. |30.5/29. |28. |27.5 22 34, |32.5/31. |29.5/28. |27. 126. 125.5 
38.5136.5/35. |33.5132. 130.5)29.5}29. 25 36. |34. |32.5/31. |29.5)28.5|27.5/27. 
41.5/39.5/37.5136. |34.5/33. |32. 1/31. 30 38.5/36.5/35. |33.5/32. 130.5/29.5)29. 
44.5/42. 140.5/38.5/37. 135.5/34. {33.5 35 41. |39. (37.5136. |34. |32.5131.5/31. 
46.5|44.5142.5)/40.5/38.5137. (36. |35. 40 43.5141. 139.5137.5136. |34.5133.5)32.5 
48 .5|46.5144.5/42.5|40.5/38.5/37.5|36.5 45 45.5143. [41. 139.51/37.5/36. 135. 134. 
51. 148.5/46. |44. |42. 440. |39. 138. 50 47. |44.5/42.5/41. 39. |37.5|36. 135.5 
52.5150. |48. /45.5/43.5)42. |40.5/39.5 55 49. 146.5/44.5142.5|/40.5/39 137.537. 
54.5/51.5/49.5]47. 145. 143. |42. 141. 60 50.5/48. 146. |44. 142. 140. 139. 138. 
56. |53. [51. |48.5/46.5/44.5/43. |42. 65 52. 149.5147. 145. 143. 141. (40. 139. 
57.5|54.5152.5|50. |47.5/45.5/44.5/43.5 70 53.5151. |48.5/46.4144.5142 5/41. 40. 
59. 156. 153.5|51.5/49. |47. |45.51/44.5 75 54.5]52. (50. |47.5/45.5)43.5]42. 141. 

Length 2 Lbs. Wind and 44” Ice 

of Pole Number of Poles Per Mile 


Circumference in Inches 


(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches 


20 126. |24.5/23.5/22.5/21.5/20.5|20. {19.5 
22) (27. |25.5/24.5|23.5)22.5)21.5)21. |20.5 
25 ={28.5/27. |26. |24.5)23.5/22.5)22. 121.5 
30 =|30.5}29. |28. |26.5/25.5/24.5/23 5/23. 
35 =: |32.5/31. |29.5/28.5|27. 126. |25. |24. 
40 |34.5/32.5/31. 30. |28.5/27.5)26.5/26. 


45 136. |34. |32.5/31. |30. 
60 = |37.5}35.5}34. 132.5)38. 
55 = |39. |37. |35.5)33.5)32. 
60 |40. 138. |36.5/34.5)/33. 
65 |41. 139. |37.5)36. |34. 
70 = |42.5/40.5/38.5)37. |35. 
75 |43.5)41.5|39.5)/37.5)36. 


28 .5|27.5}27. 
29.5)28. 5/28. 
1. |30. |29. 
32. {31. |30. 
32.5)/31.5/31. 
335/32. 5/32. 
34.5}33.5/32.5 


(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 














630 American Railway Association. 
Com. IX.—Overhead and Underground Lines. [ March, 1924 
REPLACEMENT TABLE C-11 
(See Rules C-1 to C-4 Inclusive) 
40 Wires Chestnut Poles 
Ground Line Circumferences - 
Length 8 Lbs. Wind and 14” Ice Length 6 Lbs. Wind and 34” Ice 
of Pole |___—Numberof Poles Per Mile === of Pole |__——s Numberof Poles Per Mile 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70° _(Feet) 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches Circumference in Inches 
20 39. |37.5|35.5134. |32.5/31. |30. |29.5 20 35.5(34. (32.5/31. |29.5/28. |27.5]27. 
22 41. (39. 137.5/35.5133.5/32.5/31. |30.5 22 37.5/35.5/34. 132: 130.5/29. |28.5|27.5 
25 43.5/41. |39.5137.5]/35.5134. |33. |32.5 25 39.5/37.5/36. 134. 132.5131. 130. 5 
30 47. |44.5/42.5140.5/38.5/37. |35.5/35. 30 42 .5/40.5138.5)36.5/35. |33.5132.5/32. 
35 50.5/48. 146. 143.5/41. |39.5/38. 137.5 35 45 .5/43.5141.5139.5/37.5136. 134.5134. 
40 53. 150.5148. |46. |43.5/42. |40.5/39.5 40 48. 145.5/43.5/41.5139.5138.-137. 136 
45° |55.5153. 150.5/48. |45.5/43.5/42.5]/41.5 45 50.51/48. |46. |44. 141.5/40. 138.5/37.5 
‘50 57.51/55. |52.51/50. |47.5|45.6/44. 143. 50 52.5]50. |47.5/45. 143. |41.5140. 139 
55 60. |57. |54.5/52. |49.5/47. |45.51/45. 55 54.5]52. |49.5/47. 145. 143. |41.5/40.5 
60 62. |59. |56.5/53.5]51. 149. |47. [46.5 60 56.5/53.5/5%. |49.5146. |44.5143. (42. 
65 64. 160.5|58. 155. 152.5)50.5/48.5/47. 65 58. (55. |52.5/50.5/47.5145.5144. 143.5 
70 65.5/62.5/59.5/56.5/54. |51.5150. |49.. 70 59.5/56.5/53.5/51.5149. |47. 145.5/44.5 
75 67.5/64. (61. |58. |55.5]/53. |51.5]50. 75 61. |58. {55.5|53. 150. [48. |46.5/45.5 
Length 5 Lbs. Wind and 14” Ice Length 4 Lbs. Wind and 14” Ice 
of Pole Number of Poles Per Mile of Pole Number of Poles Per Mile 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 (Feet) 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches Circumference in Inches 
20 33.5132. |30.5/29. 127.5/26.5/25.0/25. 20 31. |29.5|28. |27. |26. |24.5]24. |23.5 
22 35,5|30.0ld2. 100.0129. 128.0124. el20en pi 32.5/31. |30. |28. |26.5/25.5|25. |24. 
25 37. 135. 133.5/32. 130.5/29.5|28.5/28. 25 34.5/32.5|31.5/30. |28. |27. |26. 125.5 
30 40138; 130 -ola0s loon loo eiolsalsos 30 37. 135.5/34. |32.5/30.5)29.5|28.5/27.5 
35 43. 141. |39. |37.5/35.5134. |33. 132.5 35 40. |38. |36. |34.5/32.5/31. |30.5|29.5 
40 45.5143. 141. /39.5/37.5136. |35. 134. 40 42. .|40. |38. 136.5]/34.5/33. |32. 131.5 
45 47.5|45. |43. |41. 139.5/37.5/36.5135.5 45 44. |42. |40. 138. 136. |34.5/33.5)/33. 
50 49.5]47. 145. |43. 141. 139. 138. |87. 50 46. 148.5/41.5139.5137.5/36. 135. 134.5 
55 51.5/49. 146.5/44.5142.5140.5139.5/38.5 55 47.5|45.5/43.5141.5129. |37.5/36.5/35.5 
60 53. 150.5/48. |46. 144. 142. |40.5/40. 60 49. |46.5)44.5/42.5:40.5138.5/37.5/36.5 
65 54.95/52. |49.5147.5/45. |43.5/42. 41. 65 50.5148. |46. |44. 141.5140. |38.5/38. 
70 56. |53.5/51. |48.5146.5/44.5/43. 142. 70 52. |49.5/47. |45. 143. |41. 139.5139. 
75 57.5|54.5]52.5|/50. |47.5]45.5/44.5/43.5 75 53.5|50.5148.5|46.5/44. (42. |40.5/40. 








Length 2 Lbs. Wind and 14” Ice 
of Pole Number of Poles Per Mile 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 


Circumference in Inches 


20 = (24.5/23.5|22.5|21.5|20.5/19.5]19. [18.5 
22 =|26. |24.5/23.5/22. |21. (20. |19.5/19. 
25 = |27.5]26. |24.5/23.5/22.5/21.5|20.5}20.5 
30 = }29.5/28. 27. |25.5]24. 123. |22.5/22. 
35 = |31.5]30. |29. |27.5]/26. |24.5)24. (23.5 
40 |33.5/31.5]30.5)29. 127.5)26.5/25.5/25. 
45 135. |33. |32. |30.5/28.5/27.5)/26.5/26. 
50 = /36.5/34.5/33. |31.5/30. |28.5)27.5)/27. 
55 (38. |36. |34.5/32.5/31. |29.5/29. |28. 
60 {39. |37. 135.5/33.5/32. [31. |29.5/29. 
65 40. (38. |36.5/35. |33. |31.5/30.5/30. 
41.5/39.5/37.5]35.5]34. |32.5/31.5/31. 

42.5/40.5/38.5]37. 135. |33.5/32.5/31.5 
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Length 8 Lbs. Wind and 4” Ice 
of Pole |____—sNumberof Poles Per Mile 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
_____Circumference in Inches 
20 44. |42. [40. 138. 136.5135. 34. 133. 
22 146. |44. |42. 140. |38. 136. |35. 134.5 
25 148.5/46.5/44.5142. |40. 138. |37. 136.5 
30 152.5/50. (47.5145. |43. 141.5140. 139.5 
35 156.5/53.5/51.5/48.5/46. |44. |43. 142. 
40 |59.5|56.5/54. 151.5/49. 147. |45.5144.5 
45 |62. |59. 156.5154. 151.5/49. 147.5/46.5 
50 165. |61.5/59. 156. 153.5151. |49.5/48.5 
55 167.5164. |61. 158. (55.5153. 51.5/50.5 
60 69.51/66. |63. 160. |57. 155. |53. 
65 171.5168. |65. 162. |59. |56. slea'le3'5 
70 173.5170. 167. |63.5/60.5/58. |56. 155. 
75 175.5|71.5|68.5/65. |62. |59.5|57.5|56.5 
“Length 5 Lbs. Wind and 14” Ice 
of Pole Number of Poles Per Mile 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches 
20 37.5/35.5/34. |32.5131. |30. |29. |28.5 
22 =-139.5137.5/36.5/34 |32.5/31.5130.5|29.5 
25 /41.5/39.5/38. 136. |34.5/33. /32. |31.5 
30 145. 143. |41. [39. 137.5/35.5/34.5134. 
35 148. |46. |44. /42. 140. |38.5137. |36.5 
40 |51. |48. |46.5144. 142. /40.5/39. [38. 
45 153. |50,5/48.5/46. 144. |42. 141. {40. 
50: |55.5/52.5150.5/48. 146. |44. |42.5/41.5 
55 |57.5154.5152. 150. 147.5/46. |44.5/43.5 
60 |59.5156.5154. 151.5/49. |47. 145.5/44.5 
65 |61. |58. 155.5153. |150.5/48.5/47. |46. 
70 |63. 160: 157.5/54.5/52. |50. |48.5)/47.5 
75 164.5/61.5/58.5/56. |53.5/51. |49.5/48.5 


REPLACEMENT TABLE C-12 
(See Rules C-1 to C-4 Inclusive) 


40 Wires Eastern White Cedar Poles 


Ground Line Circumferences 


Length 
of Pole 
(Feet) 


Length 
of Pole 
(Feet) 





6 Lbs. Wind and 4%” Ice 
Number of Poles Per Mile 

30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches 


39.5/38. 136. |34.5/33. |31.5|30.5/30. 
42. /40. 138. /36. (34.5/33. |32. {31 

44. 142. |40. |38.5/36. |34.5/33.5/33. 
48. |45.5/43.5/41.5/39. |37.5/36.5/35.5 
51.5/48.5/46.5)44.5/42. |40.5139 138. 
54 |51. |49. |47. |45.5/42.5/41.5/40.5 
56.5)53.5/51.5/49. |46.5/44.5/43. |42.5 
59. |56. |53.5/51. 148.5/46.5/45. 144. 
61. |58. |55.5/53. 150. |48. |46.5/46. 
63. 60. |57.5|54.5)52. |49.5/48. [47.5 
65. |61.5)59. |56.5/53.5)51. |49.5/48.5 
67. |63.5/61. }58. (55. |52.5/51. |50. 
68.5/65. |62.5|59.5|56.5|54. |52.5/51. 








4 Lbs. Wind and 144” Ice 

Number of Poles Per Mile ; 
30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 

Circumference in Inches 


35. (33. |31.5/30.5|29. |27.5]27. |26.5 
37. |35. |33.5/31.5/30. 129. /28. |27. 
38 .5}36.5/35. |33.5/31.5/30.5/29.5/29. 
41.5/40. |38. |36. |34.5/33. |32. {31. 
45. |42.5/40.5/38.5/36.5/35. (34. |33.5 
47. |45. |43. |41. (39. [37. |36.5/35.5 
49.5/47. |45. |43. |40.5/39. |38. |37. 
51.5/49. |46.5/44.5/42.5/40.5/39.5|/38.5 
53.5/51. |48.5/46.5)44. 142. [41. |40. 
55. 152.5/50. 48. |45.5/43.5/42. |41. 
56.5/54. |51.5/49. |46.5/45. |43.5/42.5 
58.5/55.5/53. |50.5/48. |46. |44.5/43.5 
60. |57. |54.5/52. [49. |47. |45.5/44.5 














Length 2 Lbs. Wind and 144” Ice 
of Pole Number of Poles Per Mile 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches 
20 27.5/26.5|25. (24. (23. |22. [21.5/21. 
22 297 telcOl2Ora | eon ieee leon teaser 
25 30.5/29. |28. }26.5/25. |24. |23.5)23. 
30 33. |31.5/30. |29. |27.5126. |25.5)/25. 
35 35.5/384. {32.5/30.5/29. |28. (26.5|26.5 
40 37.5/35.5/34. |32.5/31. |29.5/28.5)28. 
45 39. 137. |35.5134. |32.5131. 130. {29.5 
50 41. |38.5/37. |35.5)33.5/32. |31. {30.5 
55 42.5/40.5/38.5]37. 135. 133.5132.5/31.5 
60 44. (41.5/39.5/38. 136. 134.5/33.5/32.5 
65 45. 143. |41. 139. 137. |35.5/34.5)/33.5 
70 46.5/44. (42. 140.5/38. |36.5/35.5/34.5 
75 {47.5145. 143.5141.5139. 137.5 36.5|35.5 
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632 American Railway Association. 
Com. IX.—Overhead and Underground Lines. [March, 1924 
REPLACEMENT TABLE C-13 
(See Rules C-1 to C-4 Inclusive) . 
50 Wires Chestnut Poles 
Ground Line Circumferences 
Length 8 Lbs. Wind and 4%” Ice Length 6 Lbs. Wind and 1” Ice 
of Pole |___Numberof PoleaPerMile = of Pole |__Numberof Poles Per Mile 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 (Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70. 
Circumference in Inches Circumference in Inches 
20 41. (39. |37.5]35.5/34. 132.5/31.5/31. 20 37.5|35.5/34. (32.531. |29.5]28.5/28. 
22 43.5/41. 139.5/37.5/36. |34.5133.5/32.5 22 39 .5|37.5/35:5/34. |32.5/31. 130.5130. 
25 46. |43.8141.5/39.5137.5136. 135. 134. 25 41.5/39.5/38. |36. |34. |32.5/31.5/31. 
30 50. 147.5/45. |43. /41. 139. 138. |37. 30 45. 143. 141. 1389. |37. |35.5/34.5/33.5 
35 53.5/51. |48.5/46. 143.5/42. |40.5]39.5 35 48.5146. |44. 142. 139.5138. 137. |36. 
40 56.5/53.5/51.5149. 146.5/44.5/43, |42. 40 51.5/48.5/46.5/44.5/42. 140.5139. {38.5 
45 59. |56. 154. 151. |48.5/46.5/45. 144. 45 53.5/51. 149. |46.5/44. |42.5141. 1/40. 
50 61.5}58.5/56. 153. |50.5/48.5]47.. 146. 50 56. 153. [51. |48.5146. |44. 143. 42. 
55 64. {61. |58.5)55.5/52.5/50.5/48.5/48. 55 58.5|55.5/53. |50.5/48. |46. |44.5/43.5 
60 66. 163. |60.5)57.5/54.5/52. 150.5/49.5 60 60. |57. |54.5/52. 149.5/47.5/46. [45. 
65 68.95/65. 162. |59. |56. 153.5/52. 51. 65 62. |59. 156.5|53.5/51. |49. |47.5/46.5 
70 70.5|67. (64. 160.5/57.5/55.5153.5/52.5 70 64. |60.5/58. |55.5/52.5/50. 48. 5/47.5 
75 72. |68.5/6575/62. |59. 156.5/55. 153.5 75 65.5]62.5|59.5|/57. |54. 151. 5150. 49. 
Length 5 Lbs. Wind and 14” Ice Length 4 Lbs Wind and 14” Ice 
of Pole Number of Poles Per Mile of Pole Number of Poles Per Mile’ 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 (Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches Circumference in Inches 
20 35. |83.5/32. |30.5]/29. 128. {27. |26.5 20 32.5/31. |80.. |28.5/27. |26. 125. 124.5 
22 37. 135. 133.5]382. 130.5/29.5/28.5)/28. 22 34.5/32.5/31. |30. |28.5/27.5/26. 5/26. 
25 439. 137. |35.5/34. |32.5/31. 130. |29.5 25 36.5/34.5/33. |31.5/29.5/28.5/27.5/27. 
30 = |42.5/40.5/38.5/37. 135. |33.5/32.5)/32. 30 89.5/37.5/36. |34.5/32.5/31.. 130. {29.5 
35 46. |43.5141.5]39.5/38. |36.5/36. |34.5 35 42.5|40.5|38.5/37. |34.5/33. 132. |31.5 
40 48.5/46. 144. 142. |40. |38.5/37. |36.5 40 45. 142.5/40.5/39. 137. |35. 134. 133.5 
45 50.5/48. 146. |44. |42. /40. |39. /38. 45 47. |44.5/42.5/40.5/38.5/37. 136. 135. 
50 = |52.5/50, /48. |46. |43.5/42. |40.5/39.5 50 49. 146.5]44.5/42.5/40.5/38.5]37.5/36.5 
55 55. 152. 150. |47.5145.5/43.5/42. 141.5 55 51. |48.5/46.5/44. |42. /40. 139. |38, 
60 §6.5]/54. 151.5/49. 147. 145, |43.5142.5 60 52.5/50. |48. 145.5143. |41.5140. 139.5 
65 58.5/55.5153. |50.5/48.5/46.5/45. 44, 65 54. |51.5]49. |47. |44.5]/42.5)41.5/40.5 
70 60. 57. |54.5/52. |50. 148. |46.5/45.5 70 56. |53. |50.5/48.5146. |44. 142.5141.5 
75 61.5]58.5)56. |53.5]51. |49. |47.5}46.5 75 57. |54.5|]52. |49.5]47. |45. |43.5}42.5 
Length 2 Lbs. Wind and 44” Ice 
of Pole |___—NumberofPoleaPer Mile 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches 
20 = [26. |24.5/23.5/22.5,21.5/20.5/20. |19.5 
22 27.5/26. |25. |23. 5/22. 6/21.5/21. |20.5 
25 29. |27.5}26.5/25. ;23.5|/22.5/22. |21.5 
30 = }31.5/80. |28.5/27. 125.5)/24.5)24. 123.5 
35 33.5/32. |30.5/29. }27.5/26.5]25.5/25. 
40 |35.5/34. 132.5131. }29. 128. |27. |26.5 
45 |37.5/35.5)34. |32.5'30.5/29.5|28.5)/28. 
60 39. |37. 135. 133.5 32. 130.5/29.5/29. 
65 /40.5/38.5/36.5/35. 133. 132. 131. 130. 
60 {41.5/39.5/38. |36. {34.5/33. /32. 31. 
65 43. 141. |39. |37.5/35.5)34. 133. 132. 
70 = 144.5/42. |40.5}38.5/36.5135. /33.5/33. 
75 45.5/43. [41. 139.5)37.5/35.5)/34.5/34. 
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Length 
of Pole 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 


REPLACEMENT TABLE C-14 
(See Rules C-1 to C-4 Inclusive) 


50 Wires Eastern White Cedar Poles 


Ground Line Circumferences 


8 Lbs. Wind and 14” Ice 
Number of Poles Per Mile 


Circumference in Inches 


- [42. (40. [38. |36.5/35.5/34. 
44. |42. |40. |38.5/37.5|36. 
46.5)44. /42. |40.5/39. |38. 
. |50.5148. |46. |44. |42.5/41. 
. |54.5)51.5)49. |47. |45.5/44. 
47. 

49. 

1 





. 157.5)54.5/52. |50. -/48.5 
66.5163. |60. |57. |54.5/52.5/50.5 
69. (65.5/63. |60. |57. |54.5/53. 151. 
72. 168.5/65.5/62. |59. |56.5/55. 153. 
74.5)70.5/67.5/64. (61. |58.5/56.5/55.5 
76.5)72.5/69.5/66. 163. |60.5/58.5/57. 
79. |75. |71.5/68. |65. (62. |60. |59. 
81. 77. |73.5|70. |66.5/63.5/61.5|60.5 


5 
5 
5 
5 
5 
5 
5 
5 


5 Lbs. Wind and 14” Ice 
Number of Poles Per Mile 
30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches 


39.5/37.5/35.5)34 |32 5/31.5/30.5/29.5 
41.5/39.5/37.5/36. |34.5/33. /32. /31. 
44. |42. (40 |38.-|36.5/35. [33 5/33. 
47 .5/45.5/43 5/41.5/39.5/38 /36.5/36. 
51.5/49. |46.5/44 5/42.5/40.5/39.5)/38.5 
64. [51.5/49. |47 45 1/43. /41-5/40.5 
§6.5)54. |51.5/49 5/47 (45 |44 [42.5 
59. (56 |53.5/51 5/49. /47. /45.5)44.5 
49. 147 5/46.5 











67.51/64. (61.5158.5)56. |53.5/52. |51. 
69. 165.5163. (60. 157. |55. [53. |52. 


Length 
of Pole 


Length 
of Pole 


6 Lbs. Wind and 14” Ice 
Number of Poles Per Mile 


(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 


Circumference in Inches 


42. |39.5/38. |36. |34.5]33. |32. |31.5 
44. |42, /40. 138. |36.5/35. |34. |33. 
46.5/44.5/42.5/40.5/38. |36.5/35.5/34.5 
50.5/48. |46. |44. |41.5/40. |38.5/38. 
§4.5]52. |49.5)47.5/44.5/42.5/41.5/40.5 


57.5]54.5/52. |50. |47.5/45.5/44. 143 

60.5|57.5]55. |52.5/49.5)47.5/46. 145 

2.5|59.5/57. |54.5)51.5/49.5/48. |47. 
65.562. |59.5/56.5}53.5/51.5/50. |49. 
67.5/64. |61.5/58.5/55.5)53. |51.5)50.5 
69.5)66. |63. |60.5]57. |55. |53. 52. 
71.5)68. |65. |62. |59. |56.5)54.5153.5 
73.5|70. 167. 163.5|60.5|58. |56. |55. 


4 Lbs. Wind and 14” Ice 
Number of Poles Per Mile 

30 [ 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches 


36.5/35. 133. |31.5/30.5/29. |28. |27.5 
38.5/36.5/35. 133.5/32. |30.5/29.5)29. 
41. |38.5/37. |35.5/33.5/32. |81. 130.5 
44.5/42. |40. [38.5/36.5/35 |33.5/33. 
47.5/45. |43.5/41.5/39. |37.5/36. 135.5 
50.5/47.5/45.5/44. |41.5/39.5)38.5137.5 
52.5]50. |48. |45.5/43.5/41.5/40.5139.5 
55. |52. |50. |47.5/45. /43.5)/42. 41. 
57. 154.5/52. |49.5)47. '45. (43.5/42.5 
59. |56. |53.5]51. |48.5/46.5/45. 144. 
61. 58. 155. |52.5)50 |48. |46.5/45.5 
62.5/59.5/57. |54.5]51.5)/49.5147.5)46.5 
64.5,61. |58.5/55.5|52.5|50.5]49. 148. 


2 Lbs. Wind and 14” Ice 
Number of Poles Per Mile 


(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches 


20 = |29. (27.5/26.5/25. |24. (23. |22.5|22. 
22 = |30.5/29. (28. |26.5}25.5124. |23.5/23. 


25 = /32.5)31. 


30 = (35, |33.5/32. 130.5)29. }27.5)27. 
35 38. (36. |34.5}33. |31. 


29.5/28. |26.5)25.5/24.5/24. 


26.5 


29.5'28.5|28. 


40 |40. |38. |36.5)34.5/33. )31.5/30.5)30. 


45 |42. (40. 138. |36.5/34.4)33. 


32. |31.5 


50 = |43.8/41.5139.5}37.5/36. 134.5/33.5)32.5 


55 = /45.5/43. {41. 


60 |47. |44.5)42.5/40.5/38.5/37. 
65 148.5/46. |44. |42. 
70 =/49.5147. |45. |43. [41. 
42. {40. 


51. {48.5/46. 





29 





39.5/38. 
39. 





39. 137. 135.5/34.5)34. 


35. 5/35. 
37, 136. 
38. |37. 
39. 38. 








Length 
of Pole 
(Feet) 


634 American Railway Association. 
Com. IX.—Overhead and Underground Lines. [ March, 1924 
REPLACEMENT TABLE C-15 
(See Rules C-1 to C-4 Inclusive) 
60 Wires Chestnut Poles 
Ground Line Circumferences 
Length 8 Lbs. Wind and 14” Ice Length 6 Lbs. Wind and 144” Ice 
of Pole Number of Poles Per Mile of Pole Number of Poles Per Mile 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 (Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches Circumference in Inches 
20 = |43.5]/41. |39.5/37.5136. 134.5/33.5/32.5 20 139 5/37.5]36. |34. 132.5]31.5|30.5/29.5 
22 46. 143.5]41.5/39.5/38. |36.5)35 [34.5 22 =141.5]89.5)38. 136. 134.5)383. 132. 131.5 
25 48.5146. |44. |42. 140. |38.5137.5136.5 25 44. |42. |40. |38. 136.5135. 134. 133. 
30 52.5150. |48. 46. 144. |42. |40.5/39 5 30 48. |45.5)43.5/41.5/39. 137. 136. 135. 
35 56.5|54. |51.5/49. 147. 145 |43.5/42.5 35 51.5/49. 147. 144.5/41.5140. 138.5/38. 
40 60. (57. 154.5)52. 149.5/47.5146. |45. 40 54.5151.5/49.5/47. 144.5/42.5141. 140.5 
45 62.5|59.5157. 154.5]/52. |50. |48.5/47.5 45 57. |54. |51.5]49.5/46.5/44.5/43. 142.5 
50 65.5)62. 159.5157. (54 |52. |50.5/49 50 59.5)56.5/54. 151.5/48.5/46.5/45. 144. 
55 68. |64.5/62. 159. (56.51/54. |52.5151.5 55 62. |58.5/56. 153. |50.5/48.5147. 146. 
60 70.5167. 164. |61. |58.5/56. |54. |53. 60 64. |61. 158. |55.5/52. 150. 148.5/47.5 
65 72.5/69. 166. 163. |60. |57.5|55 5154.5 65 66. /62.5/60. |57. |54. |51.5/50. 149. 
70 74.5171. |68. |65. (62. |59.5]57.5|56.5 70 68. (64.5/61.5/59. 155.5/53. 151.5/50.5 
75 =\76.5|73. |69.5|66.5163.5/61. 159. 157.5 75 =|69.5]/66. |63. |60.5)57. |54.5|52.5|51.5 
Length 5 Lbs. Wind and 14” Ice Length 4 Lbs. Wind and 44” Ice 
of Pole Number of Poles Per Mile of Pole Number of Poles Per Mile 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60| 66 | 70 - (Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
_ Circumference in Inches Circumference in Inches 
20 37. 135. 133.5132. |30.5/29.5/28.5/28. 20 34.5/32.5131.5/29.5/28.5|27.5/26.5/26. 
22 39. |37. 135.5]34. 132.5131. 130. {29.5 22 86.5/34.5/33. |31.5]/80. |29. ]28. 127.5 
25 41.5/39.5)37.5136. |34.5133. 132. |31. 25 38 .5136.5/35. |133.5/382. |30.51/30. |29. 
30 45. 143. 141. |39. |37. 5)35.5/34. 5|34. 30 42. 140. 138. |36.5/34. |32.5/31.5/31. 
35 48.51/46. 144. |42.-140. |38.5/37.5/36.5 35 45. 143. (41. |39. |36.5)35. 133.5133. 
40 51. |48.5/46.5)44.5/42 5/40.5/39.5)38.5 40 47.5/45. 143.5]41. |39. 137. 136. |35. 
45 53.5)51. 149. 146.5]/44.5]42.5/41.5/40.5 45 50. |47.5/45.5143.5/40.5]39. 138. |37. 
50 56. |53. (51. |48.5/46.5/44.5/43. 142. 50 52. 149.5147. 145. |42.5/40.5139.5)38.5 
55 58. |55.5/53. |50.5/48. (46. 144.5144. 55 54. |51.5/49. |47. |44. 142. 141. |40. 
60 60. |57. |54.5)/52.5|/50. (48. |46.5/45.5 60 56. |53. 151. |48.5]45.5/43.5142.5)41.5 
65 62. 159. |56.5154. 151.5/49. 147.5146.5 65 57.5/54.5/52. |50. 147. 145. |43:5)/43. 
70 «164. 160.5/58. 155.5/53. 151. |49. |48. 70 = |59.5|56.5/54. |51.5/48.5146.5145. (44. 
75 65.5]62. |59.5|57. 154.5/52. |50.5/49. 75 61. |58. |55. |52.5/49.5|47.5]46. |45. 


2 Lbs. Wind and 44” Ice 
Number of Poles Per Mile 
30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 


Circumference in Inches 


20 = {27.5|26. 


125. |23.5|22.5/22. (21. 
22 «129. (27.5/26.5)25. (24. |23. |22. 


20.5 
21.5 


25 = |80.5/29. |28. |26.5)25.5/24.5/23.5/23. 
30 = (33. (31.5/30.5}29. |27. 125.5)25. 124.5 
29. |27.5/26.5)/26. 


35 = (85.5/34  |32.5/31. 
40 |38. (386 |34.5/32.5/31. 
45 |39.5/37.5/36. |34.5/32.5/31. 


50 j41. 


29.5}28.5/28. 


30. |29.5 


39. |37. 135.5/33.5132.5/31.5/30.5 


55 = |42.5/40.5)/39. 137. 135. |33.5/32.5/32.. 
60 = |44.5/42. /40.5/38.5)36. 134.5/33.5/33. 


65 /45.5/43.5)41. 
‘70 |47. [44 5/43. |41. 5 
75 (48. (46. |44. [42. |39.5/38. |36. 


39.5137 .5)35.5)34. 
38.5)37. 13 


5)34 
.5135. 
5)35.5 


Signal Section. 


635 
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Length 


of Pole 


REPLACEMENT TABLE C-16 
(See Rules C-1 to C-4 Inclusive) 


60 Wires Eastern White Cedar Poles 


Ground Line Circumferences 


8 Lbs. Wind and 14” Ice 
Number of Poles Per Mile 


(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 


(157,5154.5)52. (50. |47.5/45. 5/44 


Circumference in Inches 


48.5/46. |44. 142. |40.5|/38.5|37.5/36.5 
51.5}49. |46.5)44.5/42.5)41. |139.5/38.5 
54.5/51.5/49.5/47. |45. 143. |42. |41. 
59. (56. |53.5/51.5/49. |47. |45.5/44.5 
63.5/60.5/58. 155. |52.5/50.5/49. 48. 
67. |64. |61. |58.5/55.5/53.5/51.5/50.5 
70.5/67 64. |61. |58. |56. [54. 153 

73.5/69.5/66 5/63.5/60.5)58. |56.5)55. 
76.5|72.5/69.5|66. |63.5/60.5/59. [57.5 


79. (75. 171.5168. 5165.5/62.5)60.5/59.5 
81. |77. |73.5)70.5/67.5|64.5)62.5/61. 
83.5]79.5/76. |72.5)69.5/66.5/64.5)/63. 
86. |81.5}78. |74.5|71. |68. |66. [64.5 


5 Lbs, Wind and 14” Ice 

Number of Poles Per Mile 
“30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 

Circumference in Inches 


41.5|/39.5/38 36. |34.5/33. |32. 

44. |41.5/40. |38. |36.5/35. |34 
46.5/44. |42. |40.5/38.5)37. |36.- 
50.5/48. (46. |44. |42. 140. 1/39. 
54.5/51.5/49.5/47.5/45. |43.5)42. 


60. |57. /54.5)/52. |50. |47.5/46. |45.5 
62.5]59.5|57. |54.5]52. 150. |48.5/47. 
65.5/62. (59.5|56.5/54. 152. |50. |49. 
67.5/64. |61.5/58.5/56. |53.5/52. 150.5 
69.5/66. |63. |60.5/57.5/55. 5/53 5/52. 
71.5/68. |65. |62. |59.5)57. |55. 154. 
73.5|70. |66.5)63.5)61. |58.5]56.5|55. 





Length 


of Pole 


6 Lbs. Wind and 14” Ice 
Number of Poles Per Mile 


(Feet) ; 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 


(Feet) 


Length 
of Pole 


'38.5/36.5/35. 


Circumference in Inches 
44. 


42. (40. (38. |36.5/35. |34. 133.5 
46.5}44.5/42.5/40.5/38.5/37 + 136. |35. 
49.5/47. |45. |43. |41. |39. 138. 137. 
53.5]51. |49. |46. |43.5/41.5/40.5/39.5 
58. |55. |52.5/50. |46.5/44.5/43.5/42.5 
61. |58. |55.5)52.5/49.5/47.5/46. |45. 
64. (60.5158. |55.5/52. |50. |48.5/47.5 
66.5/63.5/60. |58. |54.5/52. |50.5/49.5 
69. |66. |63. |60. |56.5/54.5)52.5/51.5 
71.5/68. |65. |62. |58.5/56. |54.5/53. 
74. |70. |66.5/64. |60.5/58. |56. 55. 
76. |72.5/69. |66. |62. |59.5/57.5/56.5 
78. (74. |71. |67.5)64. |61. |59. {58. 


4 Lbs. Wind and 44” Ice 
Number of Poles Per Mile 

30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches 


33.5/32. |30.5]29.5/29. 
35.5/34. |32.5/31.5/30.5 
43. |41. (389 |37.5/386. |34.5/33. 132.5 
47. |44.5/42.5/40.5)38 |36.5)35. [34.5 
50.5/48. |46. |44. |/40.5/39. |38. |37. 
53.5|50.5)48.5)46. |43.5)41.5/40.5/39.5 
56 |53 |51. 148.5/45.5/43.5/42.5)41.5 
58.5|55 5|53. |50.5/47.5/45.5)44. [43.5 
60.5|57.5)55. |52.5/49.5/47.5/46. 145. 
62.5/59.5)57. 154.5)51. |49. |47.5/46.5 
64.5/61.5/58.5|56. |52.5/50.5/49. /48. 
66.5/63. |60.5)57.5/54.5)52. |50.5/49.5 
68. (65. (62. |59. |55.5]53.5]51.5|50.5 


41 |38.5)37. 


Length 2 Lbs. Wind and 14” Ice 

of Pole Number of Poles Per Mile 

(Feet) | 30 ! 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches 
20 30.5/29. (28. |26.5]25.5/24.5/23.5/23. 
22 32.5131. |29.5)/28. 127. |25.5/25. {24.5 
25 34.5/32.5/31. |29.5/28.5/27. |26.5/26. 
30 37.5135.5|384. |82. 130. }29. |28. |27.5 
35 40. 138. 136.5135. 132.5/31. |30. {29.5 
40 42.5140. 138.5/36.5134.5]33. |32. 131.5 
45 44.5142. 140.5/38.5/36. 134.5/33.5/33. 
50 46.5/44. |42. 140. |38. |36. 135. 134.5 
55 48. 145.5/43.5/42. 139. 137.5136.5/35.5 
60 49.5147.5/45. |43. |40.5139. 137.5/37. 
65 51. 148.5146.5]44.5]42. |40. 139. 138. 
70 520. 48. |45.5143. |41.5/40. 139. 
75 54. 151.5]49. |47. |44. [42.5]41. |40. 














636 American Railway Association. 
Com. IX.—Overhead and Underground Lines. [ March, 1924 
REPLACEMENT TABLE C-17 
(See Rules C-1 to C-4 Inclusive) 
70 Wires Chestnut Poles 
Ground Line Circumferences 

Length 8 Lbs. Wind and 34” Ice Length 6 Lbs. Wind and }4” Ice 

of Pole Number of Poles Per Mile of Pole Number of Poles Per Mile 

(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 (Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 

TE Circumference in Inches Circumference in Inches — 
20 144.5/42.5/40.5138.5|37. [35.5|34. 133.5 20 =|40.5/38.5|37. 135. |33.5]32. |31. 130.5 
22 {47. 145. |43. |41. 139. |37.5/36.5|35.5 22 143. 141. |39. 137. 135.5134. |30. 132.5 
25 150. |47.5/45.5143.5/41.5140. (38 5/38. 25 =|45.5/43. 141.51/39.5/37.5/36. 135.. 134.5 
30 54.5152. 149.5147.5/45.5143.5)42. 141. 30 49.5/47.5145. 143. |41. 139.5/38. [37.5 
35 .|59. 156. 153.5151.5149. 147. |45.5)/44.5 35 =: |53..5)51. |48.5146.5144.5142.5)41. (40.5 
40 62.5/59.5156.5/54. 151.5/49.5/48. 147. 40 57. 154. 151.5/49. 147. 145. |43.51/42,5 
45 165.5/62.5159.5157. 154.5/52. |50.5149.5 45 |59.5/56.5154. 151.5149. 147. |45.5/45. 
50 168.5/65. (62. 159.5/56.5154.5152.5151.5 50 =: 162. (59. 156.5154. 151.5149. 148. |47. 
55 71. 167.5165. 161.5159. |56.5/55. {53.5 55 64.5161.5/59. 156. 153.5)51.5/49.5)/49. 
60 173.5/70. |67. |64. 161. 158.5156.5155.5 60 167. |63.5/61. |58. |55.5/53. |51.5/50.5 
65 76. 172. 169. |66. |63. |60.5|58. 157. 65 69. |65.5]/62.5/60. 157. 154.5753. |52. 
70 =|78.5|74.5]71. |68. 165. |62. 160. |59. 70 =-|71. 167.5)64.5/61.5/59. |56.5/54.5153.5 
75 |80.5|76.5|73. 169.5/66.5/64. |61.5/60.5 75 = =|73. (69.5166. |63. |60.5/58. |56. (55. 

Length 5 Lbs. Wind and 44” Ice Length 4 Lbs. Wind and 14” Ice 

of Pole Number of Poles Per Mile of Pole Number of Poles Per Mile 

(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 ~ (Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 

Circumference in Inches Circumference in Inches 

20 38. 136. 134.5/33. |31.5/30.5|29.5/28.5 20 35.5/33.5|32. 130 5/29.5/28. |27. 126.5 
22 40.5}38.5/36.5)35. |33.5)32. |31. |30.5 22 37.5135.5/34. |32.5/31. |380. |29. |28. 
25 43. 140.5139. |37.5/35.5/34. 183. 132.5 25 40. /38. |36. |34.5/33. /31.5/30.5/30. 
30 47. 144.5142.5/40.5/39. |37.. (86. |35. 30 43.5/41.5|39.5137.5135.5134. 133. 132.5 
35 50.5/48. 146. |44. |42. |40. /39. |38. 35 47. |44.5142.5/40.5/38.5|/36.5|35 5)34.5 
40 53.5150.5/48.5146.5)44. |42.5/41. |40.5 40 49.5147. |45. 143. |41. |39. 138. |37. 
45 56. 153. 151. 148.5/46.5/44.5/43. |42. 45 52. 149.5147. 145. 143. |41. |39.5/39. 
50 58.5}55.5153. |50.5/48.5/46.5/45. 144. 50 54.5]51.5149. 147. 144.5/43. |41.5/40.5 
55 61. |58. |55.5/53. |50.5/48.5/47. |46. 55 56.5153.5151.5/49. |46.5/44.5/43. 142. 
60 63. |60. 157. 154.5152. (50. |48.5147.5 60 58.5|55.5153. |50.5/48. |46. 144.5143.5 
65 §={65. 161.5159. |56.5/53.5/51.5150. 149. 65 60. 157. |54.5)52. |49.5147.5146. 145. 
70 67. 163.5161. |58. |55.5/53. |51.5/50.5 70 62. |59. 156.5/54. 151. [49. |47. 146. 
75 |68.5)/65. |62.5/59.5|57. (54.5|53. 151.5 75 =: |63.5|60.5]58. 155.5152. |50. |48.5147.5. 


Length 
of Pole 
(Feet) 


2 Lbs. Wind and 144” Ice 
Number of Poles Per Mile 
30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 


Circumference in Inches 


28. |27. |25.5/24.5|23.5|22.5/21.5/21. 


22 = |80. |28.5/27. |26. |24.5/23.5/23. [22.5 
25 = (31.5/30. |28.5)27.5)26. |25. |24.5/24. 
30 = 134.5/33. 131.5]30. 128. (27. }26. [25.5 
35 187. 135.5]34. |32.5]30.5)29. |28. |27.5 
40 |39.5)37.5)36. [34.5]32.5/31. {30. [29.5 
45 = |41.5)/389. |37.5)36. 134. 132.5/31.5/31 

50 (43. |41. 139. 137.5/35.5)34. (33. |32. 
55 (45. 142.5141. |39. 137. 135.5/34. 133.5 
60 =|46.5/44. [42. /40.5)38. 136.5]35.5134.5 
65 148. |45.5/43.5/41.5/39.5)37.5136.5135.5 
70° |49.5/47. |44.5]42.5|40.5/39. |37.5/36.5 
75 |50.5]/48. 46. 44. |41.5)/39.5]38.5/37.5 


a Oe 
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Length 
of Pole 


(Feet) 





REPLACEMENT TABLE C-18 
(See Rules C-1 to C-4 Inclusive) 
70 Wires Eastern White Cedar Poles 


Ground Line Circumferences 


Length 
of Pole 
(Feet) 


8 Lbs. Wind and 14” Ice Length 6 Lbs. Wind and 14” Ice 
Number of Poles Per Mile of Pole Number of Poles Per Mile 
30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 (Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches Circumference in Inches 
50. |47.5/45.5143.5|41.5/39.5/38.5/37.5 20 45.5/43. |41. 139.5/37.5/36. 135. [34. 
53. |50.5/48. 146. 144. |42. |40.5/40. 22 48. |45.5143.5142. 140. |38. 137. 136. 
56.5153.5151.6)49. |46.5)45.5/43.5)42.5 25 51. 148.5146.5/44.5/42 51/40.5139.5/38.5 
61.5/58.5156. 153.5)51. 149. )47- 146. 30 56. 153. 150.5/48.5/46. |44.5'43. 142. 
66. (63. 160. |57.5/55. 152.5/51. 150. 35 60. 157. |54.5152. 150. |47.5146. 145. 
70. 166.5/63.5)60.5/58. 155.5154. [53. 40 63 .5)60.5)/58. |55. |52.5/50.5/49. 48. 
73.5170. 167. |64. j61. 158.5)56.5155.5 45 67. |63.5/60.5/58. |55. 153. |51 5)50.5 
76.5173. |69.5|66.5163.5161. |59. |58. 50 69.5/66. |63. |60.5/57.51/55. |53.5/52.5 
80. 176. |72.5/69.5166. |63.5/61.5/60. 55 =}72.5)69. |66. 163. |60. |57.5/56. 154.5 
82.5178.5175. |71.5168.5165.5/63.5/62. 60 75. 171.5/68. 165. 162. |59.5157.5|56.5 
85. |81. 177.5|74. |70.5167.5|65.5/64. 65 77.5173.5170. (67. 164. 161.5)59.5/58.5 
88. |83.5/79.5176. |72.5|/69.5)67.5166. 70 79.5176. |72.5/69. 166. 163. |61.5/60. 
90. |86. 182. |78. |74.5|71.5|69. [68. 75 82. |77.5)74.5|71. |67.5165. |63. |61.5 
5 Lbs. Wind and 44” Ice Length 4 Lbs. Wind and 4” Ice 
Number of Poles Per Mile of Pole Number of Poles Per Mile 
30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 (Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches Circumference in Inches 
42.5|40.5/39. 137. 135.5/34. 133. |32. 20 40. |37.5|36. 134.5/33. |31.5/30.5]30. 
45. |43. |41. |30.5137.5/36. |35. 134. 22 42. 140. 138. |36.5)35. |33.5/32.5131.5 
48. |45.5/44. 142. 140. |38. |37. |36. 25 44.5142 .5/40.5/38.5/37. 135.5/34.5133.5 
§2.5|50. |47.5/45.5)43.5/41.5/40.5)/39.5 30 48.5146. 144.5/42.5/40. 138.5/37. |36.5 
56.5/54. 151.5149. |47. |45. |43.5)/42.5 35 52.5/50. 148. 145.5/43. 141. 140. (39. 
60. 157. 154.5152. |49.5)47.5]/46. 145. 40 55.5153. 150.5/48.5146. 144. 142.6/41.5 
63. 160. 157. (54.5152. 150. 148.5]47.5 45 58.5155.5153. 150.5/48. 146. |44.5/43.5 
65.5162.5/59.5|57. 154.5152. |50.5149.5 60 =/61. |58. 155.5153. 150. 148. 146.5/45.5 
68.5165. |62. |59.5/56.5/54. 152.5|51.5 55 163.5/60. |57.5/55. 152. |50. 148.5)/47.5 
70.5/67. 164. |61.5|58.5]56. |54.5/53. 60 |65.5/62.51/59.5/57. |54. |51.5150. |49. 
72.5169. |66. |63. |60. 157.5/56. 155. 65 167.5/64. |61.5/58.5155.5/53.5/51.5150.5 
75. |71.5)68. |65. 62. |59.5/57.5|56.6 70 §«|69.5|66. 163.51/60.5/57. |55. |53. 152. 
77. 173. |70. 67. |64. |61. |59. [58._ 75 171.5/68. |65. |62. |58.5|56. |54.5]53.5 


2 Lbs. Wind and 34” Ice 
Number of Poles Per Mile 
30 | 35 | 40 | 46 | 53 | 60 | 66| 70 


Circumference in Inches 


20) =|31.5/80. |28.5/27.5/26. (25. |24. (23.5 
22 = |83.5)31.5/30.5)29. 127.5/26.5/25.5/25. 
25 = 135.5)33.6]32. |30.5/29.5)28.5)27.5)26.5 
30 =| 38.5)37. 135. |33.5/32. |30.5)29.5)29. 
35 = [41.5/39.5)38. (36._|34. 132.5/31.5)/31. 
40 144. 142. |40. |38. |36.5/35. |33.5/33. 
45 146.5/44. |42. 140. |38. |36.5)35.5)34.5 
50 |48.5/46. |44. |42. |40. |38. [37. 136. 
55 = |50.5)48. |46. |44. |41.5/39.6/38.5/37.5 
60 |52. 149.5)47.5/45. |43. j41. |39.5)39. 
65 |53.5/51. |49. |46.5/44. |42.5)41. 40. 
70 =}55.5]52.5]50. |48. /45.5/43.5)42. 41. 
75 |56.5|54. 51.5149. 146.5]44.5/43. [42.5 








Length 
of Pole 
(Feet) 
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REPLACEMENT TABLE C-19 
(See Rules C-1 to C-4 Inclusive) 
80 Wires Chestnut Poles 
Ground Line Circumferences 
Length 8 Lbs. Wind and 4” Ice Length 6 Lbs. Wind and 14” Ice 
of Pole Number of Poles Per Mile of Pole Number of Poles Per Mile 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 (Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches Circumference in Inches 
20 = |45. [43. |41. (39.5/37.5/36. |35. |34. 20 =|41. 139. |37.5]35.5/34. 132.6/31.5/31. 
22 48. 146. |44. 142. 140. |38-5/37. |36.5 22 44. 141.5140. |38. |36.5]35. 133.5/33. 
25 51.5/49. |47. |45. |43. |41. 139.5138.5 25. 146.5)44.5/42.5140.5)38.51/37. /36. 135. 
30 56.5}53.5/51.5149. 146.5145. |43.5)/42.5 30 51.5/48.5146 .5144.5142.5140.5/39.5/38.5 
35 61. |58. |55.5/53. 150.5)/48.5/47. 146. 35 55. 152.5/50.5/48. 146. |44. |42.5/41.5 
40 64.5161.5/58.5/56. 153.5/51.5|/50. 148.5 40 58.5]55.5/53.5/51. 148.5)46.5/45.5/44.5 
45 68. (64.56/62. |59. 156.5/54. |52.5/51. 45 62. 158.5|56. |53.5151. |49. 147.5/46.5 
50 71. |67.5)64.5161.5]58. 5/56. 5/54 .5/53.5 50 64.5/61.5|/58.5/56. |53.5/51. |49.5/48.5 
55 74. 170.5/67. |64. 161. |58.5/57. 155.5 55 67. 164. |61. |58.5]/55.5/53.5)51.5|50.5 
60 76.5172 .6|69.5/66.5163.5/60.5/59. 157.5 60 69.5166. 163. |60:5/57.5)55.5/53.5|52.5 
65 79. |75. 171.5)68.5|65.5|62.5)60, 5)59.5 65 72. |68. 164.5162. |59.5/57. |55. 154. 
70 81.5|77.5]74. 170.5167.5/64.5/62.5)61.5 70 74. 170.5167. 164. |61.5/58.5|57. 155.5 
75 83.5|79.5]76. |72.5|/69. |66.5)64. |62.5 75 76. |72. |69. |66. |63. |60.5]58.5]57. 
Length 5 Lbs. Wind and 4” Ice Length 4 Lbs. Wind and 4” Ice 
of Pole Number of Poles Per Mile of Pole Number of Poles Per Mile 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 (Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches Circumference in Inches 
20 39. (87. 135. |33.5/32. |31. |30. |29. 20 36. |34. |32.5/31. 130. |28.5/27.5/27. 
22 «{41. 139. 137.5)36. 134. 132.5131.5/31. 22 38. |36.5]/35. |33.5131.51/30.5}29.5/29. 
26 44, 142. /40. 138. 136.5/35. 134. |33. 25 41. |39. |37. 135.5)34. |32.5/31.5/31. 
30 §=|48. 146. |44. |42. /40. 138.5137. 136. 30 |44.5/42.5/40.5139. 136.5135. |34. |33.5 
35 = (52. 149.5)47.5/45.5/43.5/41.5/40. 139.5 35 48. |46. |44. |42. |39.5/88. |36.5)/36. 
40 65.5)52.5/50.5/48. 146. |44. |42.5141.5 40 51.5/48.5146.5/44.5142. 140.5139. |38.5 
45 58. 155. 153. |50.5/48. 146. 145. |44. 45 54. 151.5/49. 147. [44.5/42.5/41. 140.5 
50 60.5/57.5)55. 152.5150.5)48. 146.5)45.5 50 56.5|53.5/51. |49. |46.5)44.5/43. 42. 
55 63.5/60. 157.5155. 152.5]/50.5148 5147.5 55 58.5156. |53.5/51. |48. 146. |44.5]43.5 
60 65.5162. 159.5157. |54. |52. |50.5/49.5 60 60.5157.5/55. |52.5/50. 148. |46.5]45.5 
65 67.5)64. 161.5/58.5156. 153.5152. 151. 65 62.5/59.5/57. |54.5/51.5/49.5/48. |46.5 
70 69.5)66. 163.5}60.5]57.5)55. 153.5|52.5 70 64.5]61.5/58.5/56. |53. |50.5/49. |48. 
75 71.5|68. |65. |62. 159. |56.5]55. 153.5 75 66.5163. |60.5157.5)54.5]52. |50.5/49.5 


2 Lbs. Wind and 4%” Ice 
Number of Poles Per Mile 
| 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 


Circumference in Inches 


20 = {28.5/27. (26. |25. |23.5/22.5)22. [21.5 
22 = |30.5/29. |27.5)26.5)25. |24. (23.523. 


25 = 32.5)31. 


30 = [35.5/34. 132.531. 
35 = |38. |36.5/35. |33.5/31.5)30. 129. 
40 /40.5/38.5/37. |35.5/33.5/32. |31. 
45 143. -|40.5139. |37. 135. 
50 |44.5/42.5/40.5/39. 137. |35. 


29.5/28. |27. |25.5)25. 
29. 128. |27. 


34. 


24.5 
26:5 


33. 32. 
34. [33.3 


55 |46.5/44.5/42.5/40.5)/38.5/36.5/35.5/34.5 
60 |48. |46. |44. /42. /39.5138. |36.5/36. 


65 |49.5/47. 145. 143. 141. 


39. |38. |37. 


70 = =|51.5)48.5/46.5144.5/42. /40.5/39. |38. 
75 |52.5|50. |48. |45.5]43. |41.5/40. |39. 
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Length 
of Pole 
(Feet) 





REPLACEMENT TABLE C-20 
(See Rules C-1 to C-4 Inclusive) 


80 Wires Eastern White Cedar Poles 


Ground Line Circumferences 





8 Lbs. Wind and 14” Ice Length 

____Numberof Poles Per Mile __——s—sof Pole 

30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 (Feet) 
Circumference in Inches 

51. |48.5/46. |44. [42. 140.5139. 138. 20 

54. 151.5/49. |47. 145. |43. |41.5/40.5 22 

57.5155. |52.5]50. 147.5/45.5/44.5143.5 25 

63. 160. |57.5}55. 152.5/50. |48.5/47.5 30 

68.5/65. 62. |59.5/57. 154.5152.5151.5 35 

72.5169. 166. 163. |60. |57.5/56. |54.5 40 

76. |72.5)69.5166. |63. |60.5/58.5/57.5 45 

79 .5|75.5|72.5]69. 166. 163. |61. |60. 50 

83. 179. |75.5|72. 169. |66. |64. |62.5 55 

86. |81.5/78. |74.5)71. 168. 166. 164.5 60 78. |74. |71. 

88.5/84. |80.5/77. |73.5|70.5168. |66.5 65 

91. |86.5}83. 179. 175.5172.5170. {68.5 70 

93.5189. [85. |81.5|77.5|74.5|72. |70.5 75 85. |81. 
5 Lbs. Wind and 14” Ice Length 
Number of Poles Per Mile of Pole 

30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 (Feet) 
Circumference in Inches 

43.5141 .5/39.5{37.5|36. |34.5/33.5/32.5 20 

46, |44. [42. 140. |38.5/36.5/35.5/34.5 22 43. 141. 

49.5147. |45. 143. 141. |39. |38. 137. 25 

54. |51.5/49. 147. 145. 143. 141.5/40.5 30 

58.5/55.5/53. 151. 148.5146.5145. 144. 35 

62. |59. 156.5/54. 151.5/49. |47.5]/46.5 40 

65.5)62. 159. 156.5/54. 152. |50.5/49. 45 

68. (64.5162. 159. 156.5154. |52. 151. 50 

71. |67.5)64.5161.5/59. 156.5154.5|53.5 55 

73.5170. 166.5/63.5160.5/58.5|56.5|55. 60 

75.5|72. 168.5|65.5/62.5/60. |58. 157. 65 0.5/66.5/63.5/61. 

78. |74. 171 |67.5/64.5/62. 160. |59. 70 

80. |76. |72.5]69.5/66.5|63.5}61.5|60.5 75 


3 
32. 
146. |43.5/41.5}39.5/38. |36.5/35. fe 
4 
4 


6 Lbs. Wind and 44” Ice 
Number of Poles Per Mile 

30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches 


46. |44. |42. |40. [38. |36.5/35.5/34.5 
49, |46.5/44 5/42 .5/40.5/39. |37.5/37. 
52.5|50. |47.5/45.5)43.5/41.5/40.5)39.5 
57.5/54.5]52. 150. |47.5/45.5/44. 43 5 
62. 159. |56.5)54. |51.5/49 5/48. |47. 
66. |62.5/60. |57. |54.6/52. |50.5/49.5 
69.5)66. 163. |60. |57.5)55. |53.5/52. 
72.5|68.5}65.5|62.5160. |57.5]55.51/54.5 
75.5171 .5|68.5/65.5/62.5)}60. |58. |56.5 
67 .5|64.5)62. |60. |58.5 
80.5|76.5173. |70. |66.5/64. |62. |60 5 
83. |79. |75.5)/72. |68.5/66. |64. |62.5 
77.5|74. |70.5]67.5/65. 5/64. 


4 Lbs. Wind and }4” Ice 
Number of Poles Per Mile 

30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 
Circumference in Inches 


49 .5|38.5|36.5|35. |33.5]32. |31. 
39. |37. |35.5/34. |33. 


50.5147 .5)45.5/43.5/41. |39.5/38. 
53.5}51.5/49.5)47. |44.5)42.5/41. 
57.5}54.5)52. 150. |47.5/45.5/44. 

60.5|57.5)55. |52.5)50. |47.5]46.5)45. 
63. )60. |57.5/55. |52. |50. |48.5)47. 
66. |62.5)60. |57. |54. |51.5)50. |49. 

68. |65. |62. |59. 156. |53.5]52. |51. 
58. |55.5/53.5]52.5 
72.5/69. |66. |63. |59.5/57. |55. 154. 
58.5]56.5|55.5 


0.5 
2.5 
4.5 
7.5 
0.5 
5.5 
7.5 


74.5|70.5|67.5|64.5/61. 


Length 2 Lbs. Wind and 44” Ice 
of Pole Number of Poles Per Mile 
(Feet) | 30 | 35 | 40 | 46 | 53 | 60 | 66 | 70 


Circumference in Inches 
20 «132. |30.5|29. (28. [26.5|25,.5|24.5/24. 





22 = |34. 132.5/31. |29.5)28. 


40 aa ce ele 35. 


27. |26. [25.5 


65 156. |53. (50.5/48.5/46. 144. [42.5141.5 
70 = |57.5)54.5)52. |50. |47. |45.5/44. |43. 


59. |56. |53.5)51. |48.5/46.5}45. 





44. 
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APPENDIX NO. 1. 


METHOD OF CALCULATING THE CLASS AND NUMBER OF 
WOOD POLES REQUIRED FOR RAILROAD TELE- 
GRAPH AND TELEPHONE POLE LINES. 
ASSUMPTIONS. 


Calculations are based on the following data and assumptions: 

1. Wire Loads: 1/3 No. 9 A.W.G. copper and 2/3 No. 8 B.W.G. 
iron. 

2. Wind Pressure on Poles: Not taken into consideration. If wind 
pressure on poles is taken account of, the factors of safety will 
be reduced about 5% for 10-wire loads to 10% for 4-wire loads. 

3. Direction of Wind: Horizontal and at right angles to direction 
of line. 

4. Pole: Strength: Figured from minimum specification require- 
ments of Appendix No. 2. 

5. Modulus of Rupture: See Appendix No. 3. 

6. In making calculations the actual wind velocity is used, which is 
found by conversion from the observed fastest mile records of 
winter months. 


METHOD OF CALCULATING. 


The following method of calculating the class and number of poles 
for telegraph and telephone lines applies to straight-a-way (i.e., “tan- 
gent”) pole lines. Corners and terminals are special cases. Storm 
guys are assumed to strengthen and stiffen only the pole to which at- 
tached and are designed to prevent swaying of the line. The line is 
designed with the desired factor of safety without them. 

The formula for beams is used, because a pole is a beam fixed at 
one end. This formula says the strength, M, of a pole at any point is 
the maximum fibre stress, F, in tension, required to rupture the 
material, multiplied by the moment of inertia, I, of the pole cross sec- 
tion, divided by the radius of the pole, Y, at the point under considera- 
tion. Expressed as an equation, it is: 


I 
| Game eR eee ae ec erm mn ALR (1) 
Y 
rat 
For a circle the moment of inertia I is — 
64 
and Y = -, substituting these in (1), gives: 
2 
7 d+ d3 
M = F— X rS Fr te Oe Sa Oe eee (2) 
64 _ 32 
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Appendix No. 1.—Continued. 
The above gives the moment in inch pounds. To convert to foot 
pounds for more convenient use, formula 2 must be divided by 12. 
7d3 . } 


In this formula M represents the resisting moment in foot pounds, 
and F represents the fibre stress in pounds per square inch, and D 
represents the diameter of the pole in inches. 


For example, a 20 foot AA Chestnut pole has a diameter of 11.995 
inches at the ground line. The maximum fibre stress or modulus of 
rupture for this wood is 5100 pounds per square inch. The resisting 
moment at the ground line is: 

5100 z 11.995" 
M = ——————- = 72009 ft. lbs. 
384 

Wood poles are classed AA, A, B, C and D, according to di- 
mension of butt and top, and these classes are generally agreed upon 
among pole users. Tables of dimensions of the classes are shown in 
Appendix No. 2. The strength of Chestnut and Eastern White 
Cedar poles, of length from 20 to 30 feet, have been worked out and 
are shown in Table No. 1. 


The usual practice is to calculate the strength of pole at the 
ground line. The force which puts the dangerous stress on the pole 
is the result of wind against the wires. This is maximum when the 
wires are covered with ice. The direction of the wind is assumed 
to be horizontal and at right angles to the direction of the wires. 


It has been found, experimentally, that the wind pressure exerted 
on a wire is 0.0025 V2 pounds per square foot of “projected” area of 
the wire where V is the “actual” wind velocity. The “projected” 
area of a wire, one inch in diameter and a foot long, would be a flat 
area one inch by one foot. An observed “fastest mile” wind velocity 
of 72 miles per hour is equivalent to an “actual” velocity of 56.6 
miles per hour, and by this formula exerts a pressure of eight pounds 
per square foot of “projected” area. This, ordinarily, is the maxi- 
mum wind pressure used in calculation. Other pressures assumed 
are six, five, four and two pounds per square foot, corresponding to 
61.5, 55, 49 and 33.5 miles per hour respectively. 


The records of ice coating on wires indicate it is common to have 
one-half inch radial thickness. Some places report three-quarters of 
an inch as frequently occurring. The half-inch is so much more 
widely reported as occurring that it has been generally used as the 
maximum. When weather conditions are such that ice coating oc- 
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Appendix No. 1.—Continued. 

curs, the length of time the deposit continues determines the thick- 
ness of ice, and it seems proper to assume that it may continue long 
enough to make one-half inch, or it drops off immediately. When ice 
conditions occur, it is assumed they can continue until one-half inch 
accumulates. Therefore, the wires are assumed either coated with 
one-half inch or not coated at all. 

The number of wires in railroad service is assumed to be 1/3 No.9 
A.W.G. and 2/3 No. 8 B.W.G. The diameters are averaged for the 
two, and with one-half inch ice and eight pound wind, it is found to 
give a force of 0.765 pounds per lineal foot of wire. The pressure 
on the wires is transferred to the pole. If all the wires are on the 
same arm, the load will be transferred to the pole at the wire level. 
If two arms with an equal number of wires on each arm are used, 
“center of force” will be half way between the wire levels. If an 
unequal number of wires are on the arms, each arm can be treated 
separately to obtain the moment of the forces as described hereafter 
and the moments added. The “moment” of the force is the product 
of the force in pounds, applied at the center of force, multiplied by 
moment arm, which is the distance from the center of force to the 
ground in feet. A pole of sufficient strength to withstand this 
“moment” can then be selected from Table No. 1. Suppose the 
force of the wind is 2050 pounds per pole at the center of force, and 
this point is 16 feet above ground, then the load or “moment” of the 
force is 2050 X 16 — 32800 foot pounds. Table No. 1 shows a 20 foot 
Chestnut, Class AA pole to have a strength of 72,009 foot pounds. 
If it were used, the factor of safety would be 72009 





= 2.19. 
32800 


The above assumes the number of poles per mile is known, but it 
is usually unknown and is desired. Base Tables shown as Table No. 
2, have been worked out, giving the factors of safety of 100 poles 
per mile of AA, A, B, C and D Chestnut and Eastern White Cedar 
for wind pressures of 2, 4, 5, 6 and 8 pounds per square foot, and for 
6 to 80 wires with half-inch radial thickness of ice coating. From 
this the number of poles per mile required for any other factor of 
safety can be found by proportion. . 

Assume that the design is for 50-wire line in territory where half- 
inch ice and 72 mile (8 pound) wind occurs. (See Table No. 2.) At 
0.766 pounds per foot per wire for 8 pound wind and ice-coated wires, 
the pressure is 40.40 pounds per wire per pole, with spacing 100 per 
mile. Fifty wires give 2020 pounds per pole. This is assumed to be 
transferred to the pole at the center of force 15.5 feet above ground 
for a 25 foot pole. This provides slightly more than the minimum 
10 foot clearance below the bottom arm. The total moment of the 


Signal Section. 643 
March, 1924] Com. IX.—Overhead and Underground Lines. 





Appendix No. 1.——Continued. 

force at the ground is 15.5 X 2020 = 31,310 foot pounds. ‘Class A 
Chestnut poles are shown by the Table No. 2 to have 2.3 as the factor 
of safety for these conditions when spaced 100 per mile. An even 
factor of safety of 2 will require 2 X 100 poles per mile, which is 

2:3 

87. This would not be a practical pole line, unless set as H fixtures. 
Therefore, it is necessary to consider AA poles. These have a factor 
of safety of 2.91 at 100 per mile and 2 X 100 = 69 poles per mile for 





2.91 
factor of safety of 2, which is acceptable, giving a spacing of 76.5 
feet. 

It may be desirable to vary the spacing to suit the transposition 
requirements of a number of poles per mile, divisable by the figure 
eight, or to simplify the replacement inspection tables. This varia- 
tion of number of poles will cause the factor of safety to vary 
slightly. 

The exact number of poles per mile for various loads of wires and 
wind have been worked out for the factor of safety of 2 for Chest- 
nut and Eastern White Cedar as shown in Table No. 3. From this 
table the undesirable numbers of poles have been eliminated and 
the minimum desirable number indicated for the lighter loads with 
the results as given in Table No. 4. 

Where taller poles are reqiured, as in “grading” a line and carry- 
ing it to extra height to clear buildings or road crossings, it is 
customary to use the same class of pole as in the body of the line. 
Table No. 1, strength of poles, shows that poles of the same class 
have slightly increasing strength with increase of length, but not 
enough increase to justify using a class smaller for the taller poles. 


The method of calculating the number and class of poles required 
for telegraph and telephone pole lines, assumes the wind and ice data 
to be known when the computations are begun. It was stated that 
the velocity of the wind should be the “fastest mile.” This, of 
course, is to be the fastest mile observed during the winter months, 
December, January, February and March, which are the months 
during which ice is likely to occur. The decision as to the wind 
assumptions is made from the Weather Bureau’s records, and the ice 
assumptions from the Bureau’s records and from the local experience 
in the district under consideration. 

The Weather Bureau generally can furnish the extreme or “fastest 
mile” record, also the “fastest average five minute” record. The 
“fastest mile” record for the district should be estimated by taking 
the record at the Weather Bureau stations in the vicinity that can 
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be considered as being close enough or in the same sort of territory 
to be fairly representative of the district. If the “fastest mile” 
record is not available, use the fastest five-minute average record 
and convert this average five-minute record to the “fastest mile” by 
adding one-third to it, as for example, a five-minute record of sixty 
miles is equal to a “fastest mile” of eighty miles. Weather Bureau 
tests indicate that the above conversion is correct in order to get 
the “fastest mile.” The gust velocity is very nearly the same as the 
fastest mile. As it is the gust or the fastest mile that turns the pole 
line over, it is very proper to use this value of wind in calculating 
the strength of pole to withstand the wind. The pole tables refer to 
“fastest mile” wind velocity. 


If it is desired to compute the wind pressure for other wind 
velocities than those shown in the pole tables, it is necessary to use 
“actual” wind velocities. The “fastest mile’ or “gust” of wind 
should be converted into the corresponding “actual” velocity for use 
in the wind pressure formula, in order to arrive at the actual pressure 
in pounds per square foot that the wind will exert. (See Chart 
T. & T. 1085.) In connection with this chart, it is interesting to 
note that doubling the wind velocity increases the pressure four 
times. The tables giving the number and class required for different 
wind pressures show that eight pound territory (seventy-two gust 
or “fastest mile”) requires four times as many poles as two pound 
territory (thirty-three mile gust or “fastest mile”), yet the wind is 
only doubled. The chart shows that a reasonable division of the wind 
pressures has been taken in making up the pole tables. 


The United States Weather Bureau has wind and ice records for a 
number of its stations, extending back, in some cases, fifty years. 
These are given in Table No. 5. It is quickly seen from these 
records, that the ice data of that Bureau is decidedly meagre and 
insufficient for use in deciding on the loading conditions in any given 
territory and should be greatly re-inforced by local experience in 
every case. The proper assumption seems to be that, if ice forms at 
all, it may readily continue to form until the coating is half an inch 
in radial thickness (one inch diameter). 
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Table 5. 
a ICE AND WIND DATA. 
Up to and including winter of 1920-1921. 
Max. Wind | Max. Re- 
Vel. 5 Min. | Equivalent No, of No. ported Ice 
Location ot Period, Fastest Years of Deposit on 
Observation Station Winter Mile Recorded Storms |WiresRadial 
Months | Thickness 
| | | 
UNITIED* STATES =] +; 
Abilene, Tex.......... 61 81.0 ao 5 | ae 
Alpany, qn ey iain ae 79 93.0 47 41 5 
Alpena, Mich... ....)%% 5O<t uy Ass 46 13h uae 
Atlanta, ‘Ga. 2... f...2 66 | 88.0 8 | 9 | oy 
Atlantic City, N. J..... 60 80 8 10 4 
Birmingham, Ala...... 52 69.4 ot aA 
BismarcksN. Diss ala) 74 98,6 8° 
Boise nidanod. sc. ee 43 57:3: | >. 22 Sy eae 
Boston, Mass.:-.7 272%, 72 95.67} 4-129 4 
Bufaloy.NeYooce. 90 120.0 Py meh amine ea 
Cairo; Ill, Wake ae 66 88 Sener eee I.0° 
Charleston SiC.) 67 89.0 50-uaw 6 i a, 
Chattanooga, Tenn..... 660). 8S 8 | I 
Chicago, “Illnaiae see 84 112.0 30 20 25" 
CincinnatifOsr =e 52 69.4 17 | 27 25" 
Cleveland) 'O; 27.3." 72: 1h. O 5.6 50 13 7 
Columbus, Ohio....... 70 | 93.3 | 8 | 5 30 
Concordia, Kan........| 60 80—si| 8 3 1.0% 
Denver, Colo4@.2 5 66 88.0 | Th hoeh 4 | 
Detroite: Micha. aes 87 | 116.0 29 | 5 .29” 
Dodge City, Iowa.....| 78 A ALOO Saray Bow 136 
Dibuqué.s laa alee eee 56.0.) > (46.0) es | Ar 
Duluth, Minn...) 3.2. 71 94.5 05\03) 56 16 T.57 
EASPaso, Tex. We Bate he 94-5 7 0 | 
Evansville, Ind........ LD Tn OOS 8 3 5. 
Fort: Smith; Aris eee 66 88.0 38 4 Led 
Galveston, Tex........ 62 82.5 | 43 | 
Green Bay, Wis....... PRS bale VRE: 34 4 Ma { 
Harrisbure, Pao... 64 85.3 | 8 | SHU 5. 
Hartford, Conti...) 4 58 79.3 | Sow 2 | | 
Hatteras, N.C... ....: 72 96 See 
Havre? Mont. 3.2%. ie E: 95.0%) 7 40am 
HGrones 0D.2. ek ake 72 96 8 I | ek 
Indianapolis, Ind....... 71 94.6 8 4 An 
Kansas City, Mo....... 74 98:5" =|) 1732 32 | Hf 
Keokuk, Iowa......... 63 | 84 | S7yit) 4 57 
Knoxville, Tenn....... 84 112.0 472M of a a | 
Lansing, Michi. i s-).00: AQ 1G 8 3 | 
Little Rock, Ark...... 59 | 78.6 8 3 25" 
Los Angeles, Calif..... 48 64.0 43 | 
Louisville; my oo eae SO Se 4 | Ae 
Lynchburg i Vawe...s. 55 73.3 | 8/u 2 25” 
Memphis, Tenn........ 75 100.0 475 et 8 1.55 
Nantucket, Mass.......| 86 | 114.6 | Sol 
Nashville, Tenn........ 60 80 | 8 | I vo 
New Orleans, La...... 52 | 69.2 | 47 
New York City, N. Y.. 96 | 128.0). 4.5 470 4 | 
| | 
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Table 5—Continued. 
ICE AND WIND DATA. 











Max. Wind Max. Re- 

Vel 5 Min. | Equivalent No, of No. ported Ice 

Location of Period, Fastest Years ot Deposit on 
Observation Station Winter Mile Recorded Storms WiresRadial 

Months | | Thickness 











mvs, parat femal 
UNIT|IED ST eis Continu|ed 


























Norfolk, Va.. 74 Dt ast98:5 50 | 

North Platte, Neb.. 72 95.6 46 9 ‘to 

Omaha, Neb.. 66 88.0 48 13 t.65 

Parkersburg, Ww. Va.. 78 104 8 2 35” 

Philadelphia, Pa.. 63 84.07) Bia 25 9 

Phoenix, Ariz......... 36 48.0 | 24 I 

CEE) ree ook tl 0 eR eae ? 62 82.6 8, 

Uhudela, Legg «AD Se ee 69 92.0 46 | 

Portland, Me.;........ 61 81.3 8 | | 

ea eis iN: Coos 8k oe. 52 66 8 6 3.0. 

Pee CIV! Oi Da. ...:.:. 66 88.0 33 | hig 

Rochester, N. Y....... 78 104 8 | 

Roseburg, Ore......... 48 |, . 64:0 43120 1 ane 

St. Paul, Minn..... A ee he, 80.0 29 | | 

Sandusky, Ohio....... 68 90.6 8 I +E 

San Francisco, Calif... 60 80.0 49 

Salt Lake City, Utah.. 68 90.7 46 

wanitanne,.Nw M...;'..).. 51 68.0 47 

rt Dade Ged Se an 52 66 8 19a 

Shreveport, La........ Cae 72:0)? 23 177: 2” 

Sioux City, Iowa...... 74 98.6 | 8 Tg ing 

Spokane, Wash........ 48 BAO ue eAG elle ake 1” to 4” 

Springfield, Ill..... power hay tet 66 8 

Springfield, Mo........| 60 Soon | Sa 2 

syracuec, N.Y... 202... 60. Gili-.80 | 8 | 

ON a En 49 Ok Anal 

Totedo, Ohio....2:.... 84 II2 8 | I ye 

Washington, D. C..... 60 80.0 33 18 

WHionitasians; si)... . 62 82.5 33 | 6 a oe 

Williston, N,-D........ 72 O0.0 abn 242 | 
CA'NADA | | 

RE tel 4S ae 48°77} 640.) | | ** 

ig > hs re isa) tra) | * 

OTR GALS AUT oh: Lhe eo eas 48 | ay Coe | * 

iat an oN, Ya ane 96 128 | * 

BENTO Be oe UNI ces ee G02, 1148 | | _ 

ManGgouyer. iii. 220, 48 | 64 «Ci | * 

ASSL SS EIR Ra mare evs. GOs) | | * 

Winnipeg ........ Bhs ROMs) OF nl | | * 


| | 


The original data in this table for United States stations was obtained from the 
“Handbook on Overhead Line Construction” of the National Electric Light Associa- 
tion, issue of June, 1914. Recently the United States Weather Bureau furnished 
data for these stations up to and including the winter of 1920-1921, and the table 
was revised to include information based on this data. 

At the same time, the Weather Bureau submitted data for the same period of 
eight yearsfor a number of additional stations which were added to the list and 
are the stations which have the number of years recorded, indicated as eight. 
These stations, of course, were established previous to this eight year period, but 
as the previous data was not received for them, it was not included in this table. 

* Data limited but director Meteorological Service Toronto states that deduc- 
tions of the strains on telegraph poles based on the assumption of a half inch coat- 
ing of ice should give satisfactory results. 
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APPENDIX NO. 2. 
MINIMUM DIMENSIONS AND CLASSES OF POLES. 


































































































CHESTNUT. 
Circumference in Inches. 
L | Class AA | Class A | Class B Class C Class D 
ength : *¢ 
of Pole 6 Ft. 6 Ft. 6 Ft. 6 Ft. 6 Ft. 
in Feet Top from | Top from | Top from | Top trom | Top | from 
Butt \abuttoa Butt Butt Butt 
| a7 | 24) a3.,| aa bese [uae a 
20 27 RYN WC? Se teak 30 | 20 | 27 | 20| 24 
22 2572) 36 24 <A aan ¥ st 20 | 2814| 20 25 
25 27 40 24 37 | 22 33 | 20 | 30 20 27 
30 27 43. | 241 40 | 22 | 36 | 20°hsa2 20 | 31 
35 27 45 24 | 43 22 | 40 | 20 | 36 20 | 35 
40 27 48 24 | 45 22 | 43 | 20 | 40 20 | 39 
45 | 27 51 24 | 48 22 | 47 | 20| 43 | 20| 43 
50 25 54 | 24 51 22 50 20 | 46 20 46 
55 25 57 22 54 22 53 20. | 40%. |tioeeeres 
60 25 60 22 iy 22 5G) | oss. |. soaker 
65 25 63 22 60 22 5Q |v wees]. oa ee Sie 
70 25 66 22 62 22 62 |< -.-ca [eae is seme 
75 aes 69 22 | 66 a2 | 905 |. (lea | Ae 
| ER Teg ek nee | | | | | 
EASTERN WHITE CEDAR. 
Circumference in Inches. 
L | Class AA | Class A | Class B Class C | Class D 
ength é 3 
of Pole 6 Ft. | 6 Ft. 6 Ft. 6Ft. | 
in Feet Top from | Top from | Top from | Top from | Top 
Butt | | Butt Butt Butt 
| 
20 27 36 | 24 23 21 29 1834 27 17% 
22 25%4| 36 24 34 21 30 1834 2814| 17% 
25 27 40 24 36 22 32 1834 30 1834 
30 27 43 24 1 AO 22 36 1834 33 1834 
35 27 47 24 | 43 22 | 38 | 1834 | 36 | 18% 
40 27 50 24 | 47 22 | 43 | 1834 | 40 | 18% 
45 27 | 53 | 24 | 50 | 22 | 47 ‘| 7834 (eege 
SOun ape 56 Z4vn Ee 22 50 1834 | 46 22 
55 27 59 a4) 56 22 | 53 | 1834 | 49 | 22 
60 27 62 24 59 
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APPENDIX NO. 3. 
MODULUS OF RUPTURE (ULTIMATE FIBRE STRESS) OF 
VARIOUS SPECIES OF WOOD USED FOR TELE- 
GRAPH AND TELEPHONE POLES. 


Group No. 1 (To be considered in calculation strength as having 
modulus of rupture of 3600# per square inch.) 


astern White Cedar... ..4..... 3600% per square inch. 
Juniper (Southern White Cedar) 3300% “ ““ ke 
Reo Mante Pent weet ee. oe 30004 “ aS . 
Southern Red Cedar....... Brians 42004 “ a a 
VOU (ebm ier er ee Ly a.' whe 39004 “ - = 


Group No. 2 (To be considered in calculation strength as having 
modulus of rupture of 5100% per square inch.) 


RTO RCM eo era Ge ve we ks 5100¢ per square inch. 
UNOS iy LG Tete sah Nae he ie a 6 er 5100% “ is © 
Mr OMETCOADE yt ee i ie es ses 51004 “ ? i 
Short Leaf Yellow Pine......... 48004 “ x i 
Bald Cypress Heartwood........ 48002 “ is . 
STEROL eth Bee Sis an a 54004 “ 3 : 


Group No. 3 (To be considered in calculation strength as having 
modulus of rupture higher than 5100% per square 


inch.) 
Pome Ortord, Cedar aos 22 ee 69002 per square inch. 
bone LeaivYellow Pine... i... ... 6o0o0e “ <s «“ 
SS oS Ey ee oe 57004 “ ‘ a 


(Special pole tables should be prepared if wood of 
Group 3 is to be used.) 


Note: 

The calculated stresses shall not exceed one-half of the ulti- 
mate strength of the material when new. In the case of guyed 
poles, “H” fixtures, “A” frames, or other structures, the calculated 
stresses in any component part of the structure shall not exceed 
one-half of the ultimate strength of the material in that part 
when new. 


APPENDIX NO. 4. 
METHOD OF CALCULATING STRENGTH OF SIDE GUYS. 


The calculations for the strength of a side guy in a straightaway 
line depend on the following factors being known: 
(a) The loading of wind velocity and ice coating to which the line 
is exposed. 
(b) The number of wires in the line. 
(c) The average spacing per mile. 
(d) The length of the pole. 
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Appendix No. 4.—Continued. 

This data permits the calculations of the total moment in foot 
pounds that will be applied to the line when the loading of wind and 
ice occurs. The pole in a guyed structure of this kind is assumed to 
take none of the horizontal load, but only the dead load downward 
due to the weight of ice and wires. The slant of the guy must be de- 
termined by arbitrary choice. This will give the angle the guy makes 
with the vertical. The required strength of the guy varies with this 
angle. A wide spread guy obviously need not be as strong as a steep 
one to hold the same load of wind and ice. 

The formula for tension in a guy is— 

M 


G = —@—_ ....... eee ae, sy oedee (4) 
H sine A 


But sine A = \/ Wwe ae He 
Substituting this in (4) gives— 


M M bh ee ae 
Dre ee clsha.e * «a Seanate (5) 
\/W?2-+ H2 


G = tension in guy pounds; M —total moment on the pole in foot 
pounds; H = height of attachment of the guy above ground, in feet; 
W is the distance from the pole to the point at which the guy enters 
the ground, in feet, assuming level ground. 

The length of span on which the load acts is taken to be half the - 
sum of the spans on each side of the pole under consideration. For 
example, let the average span length be one hundred feet and the num- 
ber of wires be thirty, carried on a twenty foot pole. The pressure 
due to the wind for this example will be taken as that due to a wind 
of eight pounds on half-inch ice. This, from the data at the side of 
Tables 2 of Appendix No. 1, is 30 X 100 X 0.765 = 2295 pounds. The- 
center of the load above ground will be twelve and one-half feet, 
based on a setting depth of five feet. The moment of the load will be 
2295 X 12.5 foot pounds, — 28,688 ft. lbs. 

The force is assumed to be taken by the guy with the pole simply 
acting as a strut, as stated above. If the guy attachment is twelve 
feet above ground and enters earth ten feet from the pole at the 
ground, the load on the guy will be— 


28688  \/(10)2-+ (12)? 
SS = 3729 pounds 

I2 X Io 

The guy must have a factor of safety of 2, which will make the as- 
sumed load 2 X 3729 = 7458 lbs. This will require a 10000 Ib. guy. 

The calculations in the case of a guy at a corner is special and 
depends upon the pull of the wires, which varies with the tension in 
the latter. This tension varies considerably and assumptions must be 
made which will not be attempted herein. 
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APPENDIX NO. s. 


METHOD OF CALCULATING THE REPLACEMENT TABLES. 


The required minimum allowable pole circumferences at the ground 
line are shown in Replacement Tables No. C-1 to C-20. 

The method of calculating these tables follows: 

The loading assumptions are the same as stated in Appendix No. r. 


TABLE No. 1 


The wind loads per lineal foot of wire are: 
For 8% wind—o.766% 

64 “ —o0.574% 

5 “ ~—0.479% 

4¢ “ —0.383% 

2¢ “ —o.191% 


From the above the wind loads per wire per span are: 


TABLE No. 2 
Wind Loads Per Wire Per Span, Pounds 





No. Poles 







per Mile Feet 

70 75 Shoe 43.1 35.9 2801 14.3 
66 80 61.3 45.9 38.3 30.6 15.3 
60 88 67.4 50.5 42.2 Sig) 16.8 
53 100 76 6 57.4 47.9 38.3 19,1 
46 115 88.1 66.0 SBA! 44.0 22.0 
40 132 tte 1 75.8 63.2 50.6 252 
35 151 LiSe7 86.7 12,3 57.8 28.8 

8 101.0 84.3 67.4 33.6 





The “Moment Arm” (or ‘‘Lever Arm”), which is the distance from the 
ground to the center of the wire load, is as follows: 


TABLE NO. 3 


Moment Arms, Feet 





























Length jMinimam - Number of Wires 
Pole ty 
| Setting 50 
—_ | | oO OO | IL 
20 4 15.5/15.5/14. {2e5) (i veo ae 
22 4 17.5117.5)16.5/16 14.5 <a WO 
25 4% |20. |20. |19 17.0 0 8) 
30 5 24 .5|24.5/23 21.5 he 
35 PAA ONL CALI PSY Page 2020 Be #0 
40 5% {34. |34. |33. 31.0 AG .O 
45 6 385/38 .5/37. 3575 fy £0. 
50 6% (143. |43. 142. 40.0 0 .0 
55 6% (48. 148. |47. 45.0 .0 .0 
60 7 S2SO| 52 SL 49,5 oa ao 
65 fog et MAT ot TO’ 54.0 0 0 
7%. |62. 162. |61. .0 .0 .0 
8 5 : 5) 
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Appendix No. 5.—Continued. 

The total “moment” of the load is the product of the wind load per 
wire per span, the number of wires, and the “moment arm.” With this 
data the moment can be calculated for any height of pole, number of 
wires and loading of wind. For example, assume a load of Io wires, 
20 ft. poles, 132 ft. spans, 84 wind. The total moment is: 


IO X 15.5 X I01.I — 15,680 foot lbs. 


From Appendix No. 1, the equation ofa pole is: 


I 
M =F — i fiee 32. SA eee (1) 
Y 
which becomes 
ards 
ae eaten oe on (3) 
384 


If F is 5100 lbs. per square inch for Chestnut, at a factor of safety 
of 1.2, it is 5100 — 4250 lbs. per square inch. 





I.2 


S 
Substituting, da—=—, and F = 4250, in equation (3), gives: 
__ 42507 C3 
— i Pe LIQGC oo. a. oe (4) 
384 7° 
Similarly for Eastern White Cedar, F is 3600 lbs. per square inch, 
from which F is 3600 = 3000 at factor of safety of 1.2, and substituting 
in equation 1.2 





(3), gives: 
$9 CUO F C3 


ame 79 C8.) ois . se se (5) 
384 7° 
From (4) and (5) Table No. 4 has been prepared, giving the bend- 
ing moment that poles of various circumferences will sustain at a 
factor of safety of 1.2. 





Assuming the pole in the example above is Chestnut, by inspection 
of the moment column for Chestnut poles, it is found that the pole 
should have a circumference of 24.5 inches as the nearest figure. If the 
pole has less circumference than this, it is below the factor of safety 
of 1.2 and should be replaced. 
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TABLE No. 4 
Showing permissible load (moment in foot pounds) on poles of 
various ground line circumferences at factor of safety of 1.2 





Ground 
Chestnut Hastern aeeued Chestnut | Hastern 





Line : 

Circum- Moment White Cedar Circum- Moment | White Cedar 

ference Foot Moment ference Foot Moment 

Inches Pounds Foot Pounds ‘Inches Pounds | Foot Pounds 
9.25 888 627 40.25 73125 51623 
9.75 1039 734 40.75 75883 53570 
10.25 1208 853 41.25 78709 55564 | 
10.75 1393 984 41.75 81610 $7611 
11.25 1597 1127 42.25 84576 59706 
115,75 1819 1284 42.75 87616 61851 
12.25 2062 1455 43.25 90726 64047 
12.75 2324 1679 43.75 93908 66293 
13.25 2609 1842 44.25 97160 68590 
13.75 2915 2058 44.75 100499 70942 
14.25 3245 2291 45.25 103900 73348 
14.75 3599 2540 45.75 107383 75805 
15.25 3977 2808 46.25 110931 78318 
15.75 4381 3093 46.75 114578 80886 
16.25 4812 3397 47.25 118294 83508 
16.75 5270 3720 47.75 122086 86186 
17.25 5756 4064 48.25 125968 88926 
Liaise 6271 4427 48.75 129918 91715 
18,25 6816 4812 49.25 133966 94572 
48.75 7392 5218 49.75 138081 97476 
19,25 7999 5647 50.25 142293 100450 
19.75 8639 6099 50.75 146583 103479 
20.25 9312 6574 51525 150948 106561 
o4 Vay SS 10019 7073 Sists 155414 109713 
21.25 10761 7597 S225 159967 112928 
21.75 11538 8146 beard 164596 116175 
i ie de § 12352 $720 53.25 169324 119533 
ats 13208 9321 $3.75 174140 122939 
23°25, 14094 9949 54.25 179044 126394 
23.49 15022 10605 54.75 184035 129918 
24.25 15992 11289 S923 189126 133512 
24.75 17002 12003 $5.75 194304 137168 
2525 18053 12744 56.25 199582 140894 
yA Pe he) 19147 13517 56.75 204962 144690 
26.25 20284 14319 Shes 210425 148548 
26.75 21465 15153 SY Aw be) 215980 152469 
27.25 22692 16019 58.25 221645 156470 
27.75 23765 16917 58.75 227400 160530 
28.25 25282 17848 Re ales 233256 164665 
28.75 26649 18813 suri 239211 168869 
29:.25'- 28064 19812 60.25 245267 173144 
29.75 29528 20845 60.75 251424 177492 
30.25 31042 21914 61.25 257687 181913 
30.75 32607 23018 61.75 264050 186400 
31.25 34222 24159 62.25 270506 190964 
31.75 35891 25336 ‘62.75 277068 195595 
32.25 37614 26553 63.25 283753 200314 
32..75 39390 27808 63.75 coves 205100 
33.25 41222 29101 64.25 cones 209962 
33.75 43111 30433 64.75 veces 214905 
34.25 45055 31807 65.25 eevee 219921 
34.75 47056 33218 65.75 eeeee 225025 
35.25 49118 34675 66.25 aden s 230195 
35.75 $1239 36172 66.75 wecee 235439 
36.25. 53419 37710 67.25 Weve 240767 
36.75 55660 39293 67.75 gare 246183 
37.25 57973 40918 68.25 cceoe 251671 
37-75 60329 42588 68.75 ecece 257241 
38.25 62758 44302 69.25 cree 262900 
38.75 65249 46062 69.75 etewe 268625 
39.25 67809 47869 70.25 eenee 274463 


39.75 70433 49722 





Action Recommended. 
Acceptance for submission to letter ballot, superseding subject- 
matter in the Manual. 
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AMERICAN RAILWAY ASSOCIATION 
SIGNAL SECTION 


MINUTES 


ANNUAL MEETING, CHICAGO, ILLS. 
MARCH 13-14, 1924. 


The fourteenth meeting convened at 10:00 a.m., in the Ball Room 
of the Drake Hotel, Chicago, Ills., Chairman B. T. Anderson, Chesa- 
peake and Ohio Railway, presiding. 

The Chair: The first order of business is consideration of the 
minutes of the November, 1923, Stated Meeting. 


T. S. Stevens (A. T. & S. F.): I move approval of the November, 
1923, minutes as printed. 


(Seconded and carried.) 


CHAIRMAN’S ADDRESS. 


Ladies, membeis and friends of the Signal Section: It is with 
great pleasure that we welcome you to this, the opening session of 
the fourteenth Annual meeting of the Signal Section of Division IV— 
Engineering, American Railway Association. 

It is especially gratifying to observe the large attendance at this 
meeting of the Signal Section at a time when such important demands 
are being made upon the railroads. 

Since our last Annual meeting, held in this city a year ago, the 
railroads have made a record movement of heavy traffic. The average 
daily car mileage has been increased to the highest point in history. 
Railroad earnings have increased and improvements have been made 
on a large scale. Together with all this increase, signaling has shown 
the greatest expansion since 1917. 

There have been some noteworthy advances in signaling during the 
year. Signal systems have been utilized to a greater extent than ever 
before. More trains are being operated against traffic by signal indi- 
cations without train orders than in the past. More remote switches 
are being operated than ever before. 

Railroads are making a more careful check of the economy of 
signal installations. One report of the Signal Section showed that 
by the use of proper signaling on seventeen railroads over 200,000 

31 . 
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train stops were eliminated per year at an estimated annual saving of 
over $600,000. 

The highway crossing flashing light type signal as recommended by 
the Signal Section has been quite generally adopted as standard 
practice by the railroads. . 

Light signals have been installed on steam railroads in larger num- 
bers than ever before, over 3,600 being used on fourteen railroads 
in 1923. 

The elimination of derails at grade crossings, as adopted at the No- 
vember, 1923, Stated Meeting, marks a very progressive step in sig- 
naling practice and should result in safety of operation and economy 
in installation and maintenance. 

Probably the outstanding feature of the year has been the increase 
in train control installations and the increased interest in the train 
control question. 

Probably no phase of signaling has received so much study in the 
past year as that of train control. Formerly the talk and dream of 
the inventors, it has become the most discussed problem before the 
signal fraternity. The Interstate Commerce Commission Train Con- 
trol Order 13413, issued on June 13, 1922, required certain passenger 
divisions on forty-nine railroads to be equipped with automatic train 
control prior to January 1, 1925. 


Since last March, committees of signal, operating, mechanical and 
engineering department officials of many railroads have been en- 
deavoring to decide on the best type of automatic train control, which 
would fit the particular needs of their railroad. Countless reports 
have been prepared, some of which have not been completed, the 
estimated cost in some cases running into amounts, which in the 
olden days, were almost used to value the railroad rather than to 
describe the cost necessary to provide for safe train operation. 


On January 14, 1924, the Interstate Commerce Commission issued 
a second order requiring forty-five additional railroads to install 
automatic train control over a complete passenger engine division by 
February 1, 1926. In addition, forty-seven of the original forty-nine 
roads listed in the first train control order of June 13, 1922, must 
complete another passenger engine division by February 1, 1926. The 
latest order means that 141 passenger engine divisions of ninety-four 
roads must be equipped with train stops or automatic train control. 


Two orders of such magnitude, affecting as it does so many rail- 
roads not equipped with signaling systems, has created an unusual 
interest in signaling subjects. The orders have raised questions of 
far reaching effect to those in charge of the signal departments of 
the ninety-four railroads. 

The proper length of block must be determined depending upon 
the braking curves for the grades, traffic and operating conditions on 
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each railroad. In the past, blocks were from 4,000 to 10,000 feet in 
length. Now, block lengths of 7,000 and 17,000 feet in length are 
considered proper under certain conditions. It seems possible that 
on railroads of light traffic the block limits may be miles in length. 


Many railroad men are asking the question, “Can train control in 
its present state of development be installed without the use of way- 
side signals?” One test installation without wayside signals has been 
placed in service. The majority of railroad men are applying train 
control on the basis that wayside signals are desirable. 

Perhaps these simple problems are easy to solve as compared with 
that of choosing a proper type of train control. The ramp devices 
were first in the field. They have been in service on one steam rail- 
road for over ten years. 

In view of this record it is interesting to note that the majority of 
the forty-nine railroads have adopted the induction system of the 
intermittent or continuous type. 

At this time there are about 330 road miles of ramp type train 
control in service. There are about 110 miles of trial installations 
of the induction type in service. There are about 340 miles of per- 
manent installations of the induction types under construction. The 
total mileage of all types is 780 road miles. 

After having adopted a system of train control, there remains the 
question of the power system. Should a direct or alternating current 
system be chosen? 

Fortunately the members of the Signal Section through their 
committees are in a most favorable position to help in solving these 
questions and no doubt during the coming year information on these 
and other phases of automatic train control will be made available. 

It is of interest to report that while signaling has progressed in 
the United States, it has been making similar strides in England. 
Color light signals, having three indications, have been used. This 
is the first occasion in England of day color light signals on a steam 
railway. England claims the first case in the world of switch points 
being automatically operated by the approach of a train. Alternating 
current switch machines were used for the first time in England last 
year.. In several cases remote control of switches has been of 
economic advantage. One of the new departures from the past 
practice is the adoption of yellow lights, in the great Northern Area, 
for the caution position of distant arms and yellow paint for the front 
of signal blades. ' 

While it has been a busy year on the railways, the work of the 
Signal Section has been carried on in the usual satisfactory manner. 


Our paid membership has increased 175 during the year. We have 
grown from a membership of 1,237 in 1914 to 1,829 in 1924, a gain of 
about fifty per cent. in tem years. 
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Our expenses have dropped from about $36,000 per year in 1922 to 
about $29,000 in 1923. The committee expenses have kept well inside 
the budget allowance. It is a great source of satisfaction to be able 
to report that the business of the Signal Section is being handled in 
such an economical and businesslike manner. 


The reduction in the number of standing committees from twenty 
to twelve has not curtailed in the least the usefulness of the work of 
the Signal Section. At the November Stated Meeting, reports were 
made by eleven of the twelve standing committees and one special 
committee. The reports have been of unusual interest and the large 
attendance at the New York and Chicago meetings accounts for the 
interest in the work being done by the Signal Section. 


Members of the Signal Section have been actively engaged in con- 
ference work with other associations. Joint conferences have been 
held with the American Engineering Standards Committee on Code 
on Colors for Traffic Signals; the Operating Division in regard to 
proposed changes in the Standard Code; and the Telegraph and 
Telephone and Electrical Sections on the proposed changes in the 
National Electrical Code relative to the voltage of alternating cur- 
rent on joint pole lines. 

There has been a desire on the part of some of the members of the 
Signal Section to have papers on interesting subjects presented at the 
Stated and Annual meetings. The Committee of Direction has en- 
deavored to meet this request. At today’s session we expect to have 
a paper presented by H. G. Morgan, Signal Engineer, Illinois Central 
Railroad, on his experiences with charging systems. Additional 
papers will be arranged for at future meetings. At the September 
Stated Meeting next fall, one day’s session will be devoted to auto- 
matic train control. 

While the committees of the Signal Section have presented 
numerous reports for your approval it has been impossible in one 
year for them to solve all the important problems confronting the 
signal fraternity. 

In my opinion we stand at a very important time in signaling his- 
tory. .The manner in which the problems of today are solved will 
serve to make signaling of the greatest value to the railroads. 

I would like to call your attention to a few of the important ques- 
tions which the Signal Section should act upon. First—assist in de- 
veloping a unified train control system. A system which will perform 
satisfactorily on all railroads operating over joint territory. 
Second—assist in developing a reliable train control system. The 
available records indicate that the failures of automatic train control 
systems greatly exceed those of automatic signals. This is no doubt 
due to the lack ofsdevelopment of train control as compared with. 
automatic signals. 
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In 1910, it was stated that the automatic control of trains was still 
very much in its elemental stage. Some railroad men still believe 
it is in its elemental stage. 

You may have noticed that I suggested that the Signal Section 
assist in developing a unified and reliable train control system. With 
the talent and the experience of our members the Signal Section is 
properly qualified to solve this question. 

The manner in which this assignment must be executed was very 
well explained by a past president of the Railway Signal Association, 
at the 1912 convention in Quebec, as follows: 


“It would again be more repetition to say that the government 
regulation of railways is here. The attitude of railway men to- 
ward government regulation was some years ago, and perhaps is 
to some extent yet, that of opposition. That seems an unwise 
and un-enlightened stand to take. Government regulation is a 
natural development and has come to stay. It cannot be suc- 
cessfully opposed, but it may be directed. It is surely the duty 
of railway officials, including signal engineers, as opportunities 
come to them, to accept it as a fact, meet it in a friendly spirit 
and endeavor to direct it wisely and intelligently.” 


At this 1924 convention in Chicago the Chairman of the Signal 
Section suggests this view of government regulation be applied to 
the train control problems of the day. 

Third—the Signal Section should secure adoption of a standard set 
of color indications. 

Committee V—Instructions called attention to this question in 
their report at the November Stated Meeting. There is lack of uni- 
formity among the railroads. Some railroads are still using white for 
clear, where a broken lens or a misplaced lamp will give an improper 
signal indication. 

Fourth—design economical signal systems. Without exception 
practically all railroad men cannot understand the high cost of rail- 
way signaling. It is a fact that automatic signals and interlockings 
twenty years ago were considered inexpensive, while today it seems 
necessary to float a bond issue to make signaling improvements. 
Signaling is primarily one of economics. It is an interesting fact 
that the first idea of operating a number of switches and signa!’s 
from one control point, in 1840-1845, was done mainly for the reason 
of economy, to save the labor or switchmen. With the advent of 
train control it is all the more necessary that some means be pro- 
vided for reducing the high cost of signaling to a normal basis. 

Fifth—develop adequate records. Such records are vital when 
comparisons of cost data, signal operation and comparisons of service 
records of wire and train control are under discussion. Many roads 
are now finding it necessary, in the times of higher wages, to form 
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adequate organizations to obtain a proper system of records. We 
should have standardized record systems for the use of our mem- 
bership. 

Sixth—recommend educational systems. In these days of extensive 
signal work, the field for trained signalmen is unlimited. Some rail- 
roads are prepared by educational systems to find a suitable place 
from which to pick men for their needs. The future reports of Com- 
mittee V—lInstructions on this subject will be watched with interest. 

Seventh—distribute literature on signal subjects. A few signal re- 
ports have been abstracted and prepared in condensed form for the 
use of all railroads. This practice has greatly increased the interest 
of those who do not usually come in direct contact with railway 
signaling. More of the Signal Section’s conclusions should be pre- 
pared and distributed in this manner. 

In closing, I desire to express my appreciation and thanks to Mr. 
Vandersluis, First Vice-Chairman, who has so loyally handled the 
committee work, to Mr. Post, Second Vice-Chairman, for his con- 
sistent support during the year, to Mr. Balliet, Secretary, and his 
staff who have handled the detail work in such able manner, to the 
Committee of Direction, to the chairmen and members of the com- 
mittees and to the entire membership of the Signal Section, who 
have given me their hearty support during my term as Chairman. I 
am grateful to you all for the honor. 


RESOLUTION ON DEATH OF W.-W. SLATER. 


The Chair: W. W. Slater, a life member of the Railway Signal 
Association, for over fifty years an employe, and Signal Engineer for 
thirty years of the Southern Pacific Company, was retired from 
active service in 1914. He died on January 17, 1924, as preparations 
were being made to celebrate his seventy-fifth birthday. 

Mr. Slater was the dean of signal engineers. It is therefore proper 
that we stop our regular order of business at this time out of respect 
to him. 


Mr. Stevens, member of a sub-committee of the Committee of 
Direction, will now present a report. 


Mr. Stevens: Many of you have never known Mr. Slater, and per- 
haps do not know what an important part he has taken in signal 
development; therefore, I will tell you a little about his qualities and 
work in the signal field. 

Mr. Slater was the first man to properly locate signals for single 
track signaling so that they would not necessitate delay. It was 
through him, I think, essentially that single track signaling became 
an economic factor in handling trains as well as providing protection 
without delay which would take place if his particular arrangement 
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of signals around a passing siding was not used. That is history and 
not recorded, I believe. 


The loyalty which exists among the men who worked for Mr. Slater 
is indeed noticeable. It does not matter where they go, whether they 
drift into the manufacturing field or to some other railroad system, 
you will find the same intense loyalty to this man. We in the Signal 
Association or Signal Section did not know him so well, simply, I 
suppose, because Mr. Slater was getting on in years at the time when 
we developed considerable activity. It was only when the meetings 
were held close to the Pacific Coast that he felt he cared to attend. 


Mr. Slater was a notable man and one whom this Section can well 
honor. 


Mr. Eck, the chairman of the sub-committee appointed to prepare 
this resolution, had to return home. He is responsible for the artistic 
arrangement of the resolution. It was prepared in Mr. Eck’s 
thoughtful way and includes many personal touches that probably 
you will not be able to see. I am glad to have the honor of placing 
before you this request for recognition of a first-class friend. 


“RESOLUTION. 


_ WHEREAS; The Great Architect has summoned one of His ser- 
vants, WILLIAM W. SLATER, a Member of the Signal Section, to 
give up his earthly labors and come to his reward above with all 
signals clear, and 


WHEREAS; He, whose great accomplishment was a successful 
arrangement of signals on single track, which, without undue re- 
striction would provide safe conduct for earthly travel, is now with 
the loved ones who have gone before, and is assured of a safe jour- 
ney to eternal rest and peace, 


THEREFORE, BE IT RESOLVED; That the Signal Section 
here assembled in annual convention, extend sympathy to those who 
with this Section mourn the temporary loss of his kind companion- 
ship and counsel. 


AND BE IT FURTHER RESOLVED; That this resolution shall 
be inscribed in the records of the Signal Section of the American 
Railway Association and a copy be sent to the family of our late 
companion.” 

In addition to the last sentence in this resolution the Committee 


of Direction accepted another resolution which provided that these 
photostatic copies should be sent to all the boys who had the privi- 
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lege to serve actively under Mr. Slater and I now move the accept- 
ance of the original resolution with the added provision that I have 
called attention to. 

(Seconded and carried.) 


The Chair: We will have a rising vote on the resolution. 
(Motion carried.) 


REPORT OF THE COMMITTEE OF DIRECTION. 


To the Members of the Signal Section, 
American Railway Association: 


The Committee of Direction desires to call your attention to cer- 
tain matters upon which it has acted during the period March 15, 
1923, to March 12, 1924. 

1. Total number of memberships approved, 175. 

2. The chairman was authorized at the solicitation of the Oper- 
ating Division to appoint a committee of three men to represent the 
Signal Section in joint conference with the Operating Rules Com- 
mittee. The joint committee to revise block and interlocking rules. 
The committee membership was: 

J. S. Gensheimer, Chairman, 
A. Vallee, 
A. J. Kelly. 


The report of this sub-committee was presented at the November, 
1923, Stated Meeting held in New York, N. Y. 

3. Recommend action of the Administrative Committee that C. A. 
Christofferson, F. B. Wiegand, and F. W. Pfleging act as a sub- 
committee of the Administrative Committee in checking all ques- 
tions and calling attention to any changes to be made in the Manual. 

4. Approval of report of the Committee on Committees recom- 
mending that B. H. Mann, as Signal Section conferee with a com- 
mittee of the Mechanical Division on the subject of salt brine drip-- 
pings from refrigerator cars, cover any subject-matter which may 
come up in connection with Committee VI—Designs. 

5. The following Committee on Committees recommendations in 
the matter of conferees with other divisions of the American Rail- 
way Association and other Associations were approved: 


AMERICAN RAILWAY ASSOCIATION. 


Telegraph and Telephone Section: 
Committee No. 1—Construction and Maintenance—Outside Plant. 
Sub-committee A—Construction and Maintenance of Pole 
Lines. 
Sub-committee A-5—Joint Use of Pole Lines. 
Sub-committee B—Wire Crossings. 
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Sub-committee C—Underground Construction. 
Signal Section Conferee: G. W. Chappell. 
Alternate: G. H. Dryden. 
Report to Committee IX—Overhead and Underground 
Lines, Signal Section. 
Committee No. 2—Construction and Maintenance—lInside Plant. 
Sub-committee H. 
Signal Section Conferee: F. W. Pfleging. 
Alternates: E. T. Ambach, J. M. Oppelt, T. C. Seifert, 
W. C. Sibila. y 
Report to Committee Il1I—Power Interlocking, Signal 
Section. 
Committee No. 7—Inductive Interference. 
Signal Section Conferee: W. M. Vandersluis. 
Alternate: W. F. Follett. 
Report to Committee VIII—Alternating Current Auto- 
.matic Block Signaling, Signal Section. 
Mechanical Division: 
Joint Committee with Mechanical Division. 
A. S. M. E.—Standardization of Pipe Flanges and Fittings. 
Signal Section Representative: C. F. Stoltz. 
Alternate: A. R. Fugina. 
Report to Committee VI—Designs, Signal Section. 
Electrical Section: 
Sub-committee 10 of Electricity Committee. 
Standardization of Insulators, Knife Switches and Snap 
Switches. 
Signal Section Conferee: H. G. Morgan. 
Report to Committee IX—Overhead and Underground 
Lines, Signal Section. 
Joint Committee on Electric Traction: 
Signal Section Representative: W. M. Vandersluis. 
Report to Committee X—Signaling Practice, Signal 
Section. 
Simplification and Reduction in quantities of articles of various kinds 
carried in the Stores Departments of Railroads: 
Signal Section Conferee (Alternate to E. A. Frink, 
Representative of Division IV), J. C. Mock. 
Report to Committee VI—Designs, Signal Section. 


AMERICAN WOOD PRESERVATIVE ASSOCIATION. 
Signal Section Representative: L. E. Carpenter. 
Alternate: G. A. Motry. 

Report to Committee IV—Direct Current Automatic 
Block Signaling, Signal Section. 
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AMERICAN COMMITTEE ON INDUCTIVE COORDINATION. 


Signal Section Representative: W. M. Vandersluis. 

Alternate: W. F. Follett. 

Report to Committee VIII—Alternating Current Auto- 
matic Block Signaling, Signal Section. 


AMERICAN SOCIETY FOR TESTING MATERIALS. 


Sub-committee D-11—Friction and Rubber Tape. 
Signal Section Conferee: E. G. Stradling. 
Alternate: A. H. Rice. 
Report to Committee I1X—Overhead and Underground 
Lines, Signal Section. 


BUREAU OF MINES. 


Technical Committee on Lubricants and Liquid Fuels. 
Signal Section Representative: I. S. Raymer. ; 
Report to Committee XI—Chemicals, Signal Section. 


AMERICAN ENGINEERING STANDARDS COMMITTEE. 


Code on Colors for Traffic Signals. 
Signal Section Representative: A. H. Rudd. 
Alternate: W. J. Eck. 
Report to Special Committee on Highway Crossing Pro- 
tection. , 


Signs, Symbols, Abbreviations, etc. 
Signal Section Conferee: E. K. Post. 
Alternate: M. E. Smith. 
Report to Committee VI—Designs, Signal Section. 


Revision of National Electrical Safety Code. 

Parts 1 and 3: Rules for the installation and maintenance of 
electrical supply stations and equipment, and rules for the 
installation and maintenance of electrical utilization equip- 
ment. 

Signal Section Representative: H. G. Morgan. 

Alternate: J. B. Lamb. 

Report to Committee IX—Overhead and Underground 
Lines, Signal Section. 


Part 2: Rules for the installation and maintenance of over- 
head and underground electrical supply and signal lines. 
Signal Section Representative: G. H. Dryden. 
Alternate: F. W. Bender. 
Report to Committee IX—Overhead and Under 
Lines, Signal Section. 
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Part 4: Operation and maintenance of power stations, sub- 
stations, transmission lines and distributing systems. 
Signal Section Representative: H. G. Morgan. 
Alternate: J. B. Lamb. 
Report to Committee IX—Overhead and Underground 
Lines, Signal Section. 


Specifications for Wood Poles and Steel Tubular Poles. 
Signal Section Representative: G. W. Chappell. 
Report to Committee IX—Overhead and Underground 
Lines, Signal Section. 
Insulated Wires and Cables. 
Sectional Committee. 
Signal Section Representative: E. G. Stradling. 
Technical Committees. 
Signal Section Representatives: 
No. 2—Conductors: H. W. Lewis. 
3—Stranding: H. W. Lewis. 
4—-Rubber insulation: W. H. Elliott. 
7—Magnet Wire: E. G. Stradling. 
8—Fibrous Coverings and Fillers: E. G. Strad- 
ling. 
9—Metallic Coverings: E. G. Stradling. 
10—Standard Make-up for Rubber Insulated 
Wires and Cables: W. H. Elliott. 
12—Weatherproof, Heat Resisting and Similar 
Wires and Cables: E. G. Stradling. 
Alternate: W. Y. Scott. 
Report to Committee I1X—Overhead and Underground 
Lines, Signal Section. 


All conferee work, under instructions of the Committee of Direc- 
tion, is reported through the respective committees to the Section for 
disposition. 

6. There has been a general expression of desire to eliminate all 
reference to “General Provisions.” This committee authorizes con- 
tinuance of the literature entitled “(General Provisions” in the com- 
mittee pamphlet. 

7. The following report from the sub-committee on Manual of the 
Administrative Committee was approved: 

That the use of “Requisite Sheets” and “Alternate Requisites” 
be confined to the detailed report as submitted to the Signal Sec- 
tion, November, 1923. 

8. It has been decided that one paper of interest to the Signal Sec- 
tion be presented at every meeting. Papers for presentation are to 
be submitted to the Secretary. Formal approval authorizing printing 
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of same to be carried to conclusion and the author advised meeting 
at which paper is to be read. 

9. The following recommendation of the Committee on Committees 
was adopted: 


That in the future the advance notices contain a prominently 
displayed invitation to those interested in the subject of signal- 
ing to submit to the Secretary a paper for presentation at a 
Stated or Annual meeting. Such subject-matter to be submitted 
to proper committee for printing in the literature. 


10. The holding of the Stated meeting at the Pennsylvania Hotel, 
New York, N. Y., November 14 and 15, 1923; the Annual meeting at 
the Drake Hotel, Chicago, Ill., March 13 and 14, 1924, and the Stated 
meeting for September, 1924, at the New Ocean House, Swampscott, 
Mass., September 23, 24 and 25, were approved. 


11. There being no Annual meeting of the American Railway As- 
sociation in 1923, it was ordered that all subject-matter approved for 
letter ballot at the Annual meeting of the Signal Section be submitted 
to the Board of Directors, American Railway Association, for official 
approval. This action was taken and official approval received De- 
cember 15, 1923. The 1924 Additions and Revisions to Signal Section 
Manual containing subject-matter approved were ready and dis- 
tributed to holders of the Manual on January 2, 1924, at $2.00 per set. 


12. It was considered desirable to copyright or patent A.R.A. Sig. 
Sec. 1546 covered by Special Committee on Highway Crossing Pro- 
tection. It was thought prudent to limit the use of this standard 
design to locations at highway crossings at grade over railroad tracks. 
No legal way has been found to obtain the copyright or patent, there- 
fore other means are being undertaken to restrict the use of this 
design at crossings. 


13. This committee approved the following Committee on Com- 
mittees recommendation: } 
In connection with the revision of the National Electrical 
Safety Code, particularly to an exception that should be made to 
Rule No. 4 of the General Provisions, we recommend that the 
change in voltage from 440 to 750 and in wattage from 900 to 
1,600 be approved. This recommendation is in accord with the 
desires of the Telegraph and Telephone Section. That Section 
undertook the analysis and conclusion of the subject. 


It was further decided, that the resolution prepared by the Electri- 
cal Section outlining the manner in which the 750 volt and 1,600 watt 
circuits would be carried on communication pole lines in order to 
cover the revision of National Electrical Safety Code, be approved. 

14. Approved revision of Regulations, Article III, section 8; 
Article IV, sections 1, 2, 3, 4, 5 and 8, also Article VII. 
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15. The binding of the year book, Volume XX, was authorized. 
The volume has been advertised and is now on sale. The selling price 
is $2.00 per volume to members, and $6.00 to non-members. 

16. Consideration was given during the year to re-establish sectional 
committees. A careful analysis of all the details developed into a 
study of the entire subject, and interchange of considerable corre- 
spondence with individuals interested in the subject. A sub-committee 
of the Committee of Direction and a sub-committee of the Committee 
on Committees conducted these investigations. It is the conclusion 
of the Committee of Direction that sectional committees be not re- 
established at the present time. 

17. Committee V—Instructions has been instructed to investigate 
and report on what is being done in the way of education of foremen, 
other subordinate officials, and maintainers in the signal departments 
by means of meetings or clubs. 

18. The Secretary has been directed to make a complete cross 
index of subject-matter in the bound volumes and include them in 
future bound volumes beginning with Volume XXI. 

19. It has been decided to continue selecting as exhibits, old signal 
apparatus. A limited number of obsolete types have been assembled 
in the Secretary’s office temporarily pending making arrangements 
with some institution for permanent display. The members will be 
communicated with later with reference to same. 

20. A committee consisting of Messrs. Wiegand, Rudd and McKeen 
have been appointed to consider advisability of changing the. basis 
for determining the number of votes allowed in the Signal Section 
for each member and associate member of the American Railway 
Association as covered by Article I, section 9. 


Respectfully submitted, 
COMMITTEE OF DIRECTION. 


Mr. Stevens: I move acceptance of the report of the Committee 
of Direction. 
(Seconded and carried.) 


ANNUAL REPORT OF THE SECRETARY. 


To the Members of the Signal Section, 
American Railway Association: 
-Herewith please find statement covering membership and general 
outline of work accomplished by the committees during the period 
March 12, 1923, to March 15, 1924: 
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Membership. 
Membership as of ‘March, 12, 1923. 0... ca... ete 1642 
Enrolled during year: 
16 Representative Members ..................e00: ) 
53 Representatives of Members................... 
132 Railroad Affiliated Members approved by Com- | 
mittee of Direction’). 0004 ao 231 
30 Affiliated Members approved by Committee of 
Direction ». 00. 300 Ta ee | 
Reinstated: 
23 Representatives of Members 
9 ‘Railroad Affiliated “Members \)) 412.1 @; Sane eee 36 
4 Affiliated Members ......... J ——1909 
Losses: 
Deaths «iiss. 5 Sis os Ske thes og gey ete a calle aa dele eee 5 
Lapses: 
24 Railroad Affiliated Members } 36 
2 Affiliated Members ........ fC oa 
Resignations: 
14 Railroad Affiliated Members } 04 
9 Affiliated Members ........ ami ain Fsgiape rs 
Representative Members* 2.0.0. 0... 500 5s states cle cee 6 
Representatives of Members® ¢.2......0.7 00). 09 shee 15 


Unable to Locate: 
3 Railroad Affiliated Members | 


‘ fe 5 
2 Affiliated Members”. 2 2. .0/2.. 0-2" ee 
iate embers Py 
Distribution: 
Representative Members .................00200005 Were). 
Representatives of .Members.........5..... 00s 913 
Railroad Affiliated Members... .:5.0......4. eons eee 382 
Affiliated Members? j.0'.0 ep ae os, Ae eee 349 
—-1829 
Deaths 
Bird, jac. O’Byrne, J. H. 
Lavarack, W. W. Tongue, W. B. 


Whalen, W. F. 


*Representative Members and Representatives of Members re- 
moved from list for following reasons: 
No longer in railroad service. 
Substituted. 
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Lapses. 

Railroad Affiliated Members: 
Bach, Louis Johnson, A. R. 
Brown, H. E. Keefe, W. J. 
Brown, J. W. Kinzey, H. C. 
Calvert, E. A. Kokawa, M. 
Challis, W. Momany, W. 
SA fd Pollock, A. B. 
Dewing, R. F. Potts, Fy is 
Fielding, G. B. Shipton, A. B. 
Galleher, R. C. Stinson, 8. J. 
Glenwright, C. O. VianHook, W. A. 
Harmon, D. F. Waldron, J. M. 
Hartline, G. C. Wright, Geo. 


Affiliated Members: 
Jones, F. H. White, J. W. 


Changes at Requests of Railroads. 


Representative Members: 


Gersbach, Otto Morrell, N. E. 
Hechmer, G. A. Somers, F. J. 
Hegel, G. W. Worthing, E. E. 
Representatives of Members: 
Adams, A. L. Bush, F. E. 
Ayers, B. H. Clough, J. E. 
Baxter, H. H. Lavarack, P. 
Bingham, R. C. Lisle, E. C. 
Bland, A. S. Macquoid, R. P. 
Bowen, C. K. Scarnegie, D. A. 
Brenizer, W. H. Sexton, J. R. 
Ward, B. 
Resignations. 
Railroad Affiliated Members: 
Childs, W. L. Kupfer, A. F. 
Cooke, C. J. McCaulley, J. E. 
Diefenbach, W. G. McLaughlin, J. 
Dows, W. G. McPherson, C. J. 
Gurnett, J. E. Naylor, E. H. 
Heinly, C. V. Platte jes. 


LiaacsA |; Terris, J.) J: 
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Affiliated Members: 


Brown, H. G. Rogers, M. T. 
Estwick, C. F. Rowland, E. W. 
Harlan, J. A. Weller, F. R. 
Powell, W. H. Westbrook, F. A. 
Wilson, D. C. 
Reinstatements. 
Representatives of Members: 
Black, E. A. Luque, C. I. 
Black aii ers Olsen, Otto 
Claus, W. H. Philbrick, F. 
Darrow, A. J. Robinson, B. S. 
Eberspacher, R. Sagar, Alvin 
Gray, A. E. Seitz, W. W. 
Johnson, H. E. Stockdill, Fred 
Keller, S. B. Sutton, J. F. 
Risch ayo: Swonger, W. A. 
LaChance, J. H. Taylor, C. A. 
Lefold, G. H. Thomas, H. J. 


Wallace, C. M. 
Railroad Affiliated Members: 


Burger, A. V. Gorman, E. J. 
Castors CacL. Koopman, H. W. 
Dugan, J. P. Northrop, C. W. 
Fisher, H. H. Smick, J. P. 


Warner, L. W. 
Affiliated Members: 
Anthony, C. C. Punter, J. 
Kennedy, J. J. Wheatley, W. G. 
Unable to Locate. 
Railroad Affiliated Members: 
Holdeman, W. F. Johnson, F. P. 
- Speiden, T. 
Affiliated Members: 
Bryant, S. C. Dewey, S. J. 


Summary of Membership. 


(As of March, 1924.) 
Total Number of— 


Presidents illu mel oPh. csc. oss ow A 5 
President and General Managers.......... . th A 7) 
Vice-President and General Managers.................... 13 
Assistant to President and Chief. Engineers............... 1 


Vice-Presidehts: wiistou ly nc. aa oC ilaes sto vc 9 
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epee TAS CT SO hen Ss La wretleneiore tina heiy O.. § RR MEAL ME toes pss 2 
Pemesmraniecreneral Wanagers:. 3 f.0 45s... aaah, deals 
PPEmE Or ana VANASELS \s.. ... Linge bau eln TAL, Hien ls Be 
Sen Sd. tas ke 4 8.5, oak bee Re We B GRA IPR OS 
Pero s erminal -Mianagers,. .. 3.23 scuse yee feared sod 
ReereeSletinl ISNGINeers . 2). fo yeas S bw ise dem wed Ere anaes 
mentetantscuier Signal Engineers«. [i feb. ck. bid wedi aed oo 
MTT DEELST OAS. ov Cus) 1h’. 2 ave Byes ae Lae awe Oe 
DEteeeeeeriier HN iMeers yf. S|... van cehle damien. at hdvwgnd x 
Gimrersmmnoeimecrs'or Maintenance. . . \ciccnoteoule gd J. deka’ 
Signal Engineer and Superintendents of Telegraph......... 
PU RMIPRLIIS FITECL. OO. y oat iictieee .c.tin) ok ilelade Ska hin ede whe 7 
Principal Assistant Signal Engineers...................... 
rT Ate eas tte TGTIPITICETS:. oe. i us. . su Giieletaeeents oa branes 4 
meststant stgtial and Office Engineers........... ficesnc ase 
Chief Assistant Signal and Interlocking Engineers......... 
Pestreipal Assistant) HaIZINGlTS ode ss ss jel bee Sd «ct ewe 
PT IEMCAT ISIC CES ee oes. panei dirnnaely Rgad dian hehe os 3 
PEE anterta sietial FOUPINEeTS. 2... . ws odei ds oben dati 
Telegraph and Telephone Engineers...................... 
erm TOT SIE erm eS ol ek ll wctamieula daw kin oheenee 
Be etre ClOSTADN FTISINECTS. . bo... i... vy elnisea belles 
PING OCCT CUNT SE TIOMECES: oh. cw ees caves Hehe 
SEE ETC CURE le eh Fe. 1) Li sas i ohh oe ge oq 
ETE ROTO OL SA ee ere ee Usa a.e-c oe oes eee ap paar 
PUMPER ATCC es Me el oie weeks oa vcs» slapeteced ha mare 
mmemecrs of Maintenance of Way......0.0..seiants. eeiee 1 
MUM C a MPI CITIC CLS © eens 222 os cob mcrae’ «leul ed} cneagpeeamee 
Paeerricaiennd esienal -Hircineers 2.52008... dapat dh eee 
Construction Engineers ............0..... se pee 
Valuation, Signal Valuation, Signal Pilot, District, Resident, 
Miaintatd special otal Hngineers... . . « . ojo peiecwds ys arepete 10 
Division, Electrical and Valuation Assistant Engineers..... 3 
Superintendents of Telegraph and Signals................. 10 
Assistant Superintendents of Telegraph and Signals........ 3 
Chief Assistants to Signal Superintendents................ 1 
IMO COTUCCG TLC G CeCe Ra cbs hly. va ac ov se canal seal aos ob sarcnad } 28 
mers Mire MTICL ISI LOT CIES ek alone (sake -tes gd ch, « -emenebomigir ie wesley 7 
Casita) SUPETINCENGEMNtS .5)) <6 si vietem ea el nee biriamieel wow 1 
BRE ITICA CSUDELINTENCONTA! © iv uplicccait fds cameron oni Ps kava 1 
1 
1 
1 
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as 
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—_ 
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Sigal andultlectrical superintendents: .n6s.< hci. dei. 6 ony arms 
MSP CCNOCILS? OF MOONS LS oe cde. Guspchals goa. nie Agen n Gh nt ahaed 1 
Assistant Superintendents of Telegraph................... 

32 
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Supervisors of Telegraph and Signals..................2.. 50 
Assistant Supervisors of Telegraph and Signals............ 23 
General Signal Supervisors... ..............« «eaten ene ee 3 
Signal Supervisors .............0 eee sue lee ae 348 
Assistant Signal Supervisors......0....... 0. eves eee 141 
SupervisSOrs —y5 2.5 cb lse be va es elec cea e te ot teed en 2 
Assistant Supervisors ...0.:..000... 0.000000 0 ee 4 
Supervisors of Signal Shops......... 2/2952 eee 2 
Supervisors of Signal Construction......5..V.if nee eee 4 


Electrical, Telegraph and Telephone, B. & B., Material and 

Repairs Supervisors .......... 0000 0..5 3) oe 4 

Chief Signal Inspectors... ..0).7... 0.0. 20.3 5 

Chief General Signal Inspéctors. -2 00. . 20. 322 Sie 1 

Chief Signal and Electrical Inspectors... ..!27 272.875 seen 2 

Assistant Chief Signal Inspectors..)..>..2(0 772 1 

Signal Inspectors ........%.4%.50 05 oes been «eee nee 87 

Inspectors ava ceeale cule g C20 00 eee alerte see tune tne === 11 

General Signal Inspectors)... 4. 310. [275.9 0). ee 26 
General Electrical, General Mechanical, General, and 

Mechanical Inspectors: .....0..44.. 0.0 oes ©.) 5 

Purchasing Agents ......5..0..0 00d om elec nats 2. ne 2 

Chief Signal: Draftsmen. 7. 2i0% . 2 ee oe 2 3 

Stgenal Draftsmen .... 24.54% 5 0s ose kv eee es eee ee 9 

Chief Draftsmen «isc. 0a ee a Oe 14 

Draftsmen: .-..6. 060g. ba hike da Pa oe eee a ann ee 1 

Engineering Draftsmen ....;../....0. 02. see eee 3 

Signal Fitters: 2... 0.20002 65.4 Seana se eee 7 

Chief Clerks’ 2. 00. 4s back ok bk a wee oe 5 

Chief’ Linemen: :......2.0.0.2 1.0% PS Oo ee 3 

Assistant Chief Linemen............7." 5. 22 3 

Chief Dispatchers ....1. 0.02700 20." . i 4 

fs 

4 

6 

2 

5 

5 

5 

3 

2 

3 

2 


_ 


Receivers) 0. ile cet nn oc eee oh cree ote 
Foremén? ¢2! ere ek a RE i 
General Foremen ....... 2000705) .. Ven 6. 0. PO 
General ‘Construction Foremen.....2... 0/527 See ee 
Signal FForemen | 3200). 055.) 59 22220) 1 4 
Signal Construction Foremen.. /.’.2..2 2.7.7.0 4 eee 
Telegraph and Signal’ Foremen....... +... .. 23a 
Signal Gang Foremen: 7... .2..0....05...2 ee 
Gang’ Foremen”....46.,..05..0.0. 645 0500.0 
Maintenance Foremen ©.....4/..1.. 2.2.0.4 70. Se 
Signal Maintenance *Foremen’... .0.0) 72.02 eee 
Foremen of Maintenance and Construction and General Sig- 

nal Foremen 2.34/64 046405 es A 2 # i 
Assistant Signal and Assistant Telegraph and Signal Foremen 2 
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MCE TIDE IMeIT PST). Sos iad silo. 2 gh ekt aes Boe alteea 
eereeragno FGCCOUn tants oo)... SR aes Ce A 
Assistant Engineering Accountants..............0...0.0000- 
PME IAISLEMC TOL SO oe. ore Ss ea ald eh Par ae 
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Buea SSM EOLErS# eee waar cs ofl eihiot ae. Bi Bk ae 
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SOM COO CCAR ae i a oo a wis int dhs Ene eS eh Ean 
MUMMEEA TCNE EE COG MC ae 18 si, as ais. aca sos w «di Calalautgoiatatars 
aaa SS © GSO eg ora ha gs. od ye We ape oiied sign ius Slee ails abeamapad 
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EEE I TICTACOTS UTS, Soe ee tbe kita ce he ceke ee ae 
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Results of Committee Work. 
(March, 1923, Annual Meeting—March, 1924, Annual Meeting.) 


Number of meetings held by the Committee of Direction.... 
Number of meetings held by the Committee on Committees. 
Number of meetings held by the Administrative Committee. 
Number of meetings held by the Meetings Committee...... 
Number of meetings held by Sub-committee of Administra- 
PPC OTIC Cee FONRIGUItIN Sa kc ay eee & dares oe oe Seta cole 2 i 5 
6. Number of meetings held jointly by Standing and Special 
BeeeITINTNL CeCe TialT Tell 80s faite e's vo she's oA gee oe case aay aime 80 ees 1 
7. Number of meetings held by Standing and Special Committees 45 


Sy asa gae eee 
Nw wa 
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8. Number of meetings held by sub-committees of Standing and 


Special Committees (according to Secretary’s record).... 32 
Total numiber of meetings held... ...5 :.0ee ae 94 

9. Number of subjects considered by the Committee of Direc- 
CHOOT, non cg ce eee oe och, ce a 5 be: aes uo dep le Wylel Rivne GN sin nn 95 

10. Number of subjects considered by Standing and Special 
Committees oo... oss dis wn oo oth ly bale VER Sih cen 184 
11. Attendance at meetings of Committee of Direction......... 77 


12. Attendance at meetings of Standing and Special Committees 455 
13. Number of copies of minutes of meetings held by com- 
mittees issued to members...;.........2.0. 0h. 1390 
14. Of the 94 meetings held, 47 were in Chicago, Ills., 37 in New 
York, N. Y., 8 in Pittsburgh, Pa., and the balance of 5 in 
the following cities: Buffalo, N. Y., Cincinnati, Ohio, De- 
troit, Mich., Philadelphia, Pa., and Washington, D. C. 
15. Number of subjects reported by committees............... 101 


Miscellaneous. 


16. Number of sheets of specifications and reports in Advance 


Notices... 5 6 4.3 ee ae tae os ete 563 
17. Number of standard designs in Advance Notices............ 16 
18. Number of forms in Advance Notices.:................+.+ 5 
19. Number of subjects submitted to the Annual meeting for ac- 

ceptance for submission to letter ballot.:................ 33 
20. Attendance at March, 1923, Annual Meeting................ 478 
21. Attendance at November, 1923, Stated Meeting............. 365 


There have been 9 publications issued during the period covered 
by this report, containing a total of 1,175 actual pages of printed mat- 
ter; the total number of copies printed was 13,580, and the total 
number of sheets (standard size 6” x9”) was 2,469,000. The number: 
of letters and telegrams written in the Secretary’s office in corre- 
spondence (not including form letters) was 3,508, and the number of 
circulars, 8. 

Respectfully submitted, 


H. S. BALLIET, Secretary. 


Mr. Stevens: I move the report of the Secretary be accepted. 
(Seconded and carried.) 


ELECTION TELLERS. 
The Chair: I appoint as tellers, C. W. Hixson, Chairman; E. 
Hanson and E. T. Ambach. A signed report is expected by ten 
o’clock tomorrow morning. 
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SUB-COMMITTEE OF ADMINISTRATIVE COMMITTEE 
ON EDITING. 


B. T. Anderson, Chairman. 


F. B. Wiegand (N. Y. C. West): The Sub-committee of the Ad- 
ministrative Committee on Editing submits reports on requisite 
sheet, alternate requisites section, revision of general electrical re- 
quirements, standard sections for use in alternate requisites section, 
and standard section for use in unit specifications. 


REQUISITE SHEET AND ALTERNATE REQUISITES 
SECTION. 
(Submitted to letter ballot.) 

The sub-committee’s recommendation on requisite sheet and alter- 
nate requisites section will be found on page 300. These recom- 
mendations were submitted at the November, 1923, Stated Meeting 
and were accepted for submission at the Annual meeting. 

I move acecptance of report on Requisite Sheet and Alternate 
Requisites Section for submission to letter ballot. 


(Seconded and carried.) 


GENERAL ELECTRICAL REQUIREMENTS. 
(Submitted to letter ballot.) 

Mr. Wiegand: The report on the revision of general electrical 
requirements is shown on page 301. The sub-committee recommends 
a revision of sections 30 and 32. In section 30, “Dielectric require- 
ments,” the wording as proposed was accepted at the November, 
1923, Stated Meeting. The wording of section 32, “Insulation,” has 
been revised to meet the criticisms offered at that meeting. 

We submit these recommendations for submission to letter ballot 
superseding subject-matter in the Manual, and I so move. 


(Seconded and carried.) 


STANDARD SECTION FOR USE IN ALTERNATE 
REQUISITES SECTION. 
(Submitted to letter ballot.) 

Mr. Wiegand: The report on standard section for use in alternate 
requisites section, R-32-a, “Insulation,” is shown on the foot of page 
301. This is an entire new section and is for the guidance of com- 
mittees in the preparation of their reports. I move acceptance of 
Standard Section for Use in Alternate Requisites Section for sub- 
mission to letter ballot. 

(Seconded and carried.) 
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STANDARD SECTION FOR USE IN UNIT SPECIFICATIONS. 
(Submitted to letter ballot.) 


Mr. Wiegand: The report on standard section for use in unit 
specifications is shown on page 302. This is a revision of section 1, 
“Purpose,” now in the Manual. The revision consists of the elimina- 
tion of the word “for” after the last word, “provide.” I move ac- 
ceptance of Standard Section for Use in Unit Specifications for sub- 
mission to letter ballot superseding subject-matter in the Manual. 

(Seconded and carried.) 


SPECIAL COMMITTEE ON HIGHWAY CROSSING 
PROTECTION. 


A. H. Rudd, Chairman. 


A.R.A. SIGNAL SECTION REQUISITES. 
HIGHWAY CROSSING SIGNALS. 


(Submitted to letter ballot.) 


A. H. Rudd (Penna.): The committee desires to have two changes 
made in the report. At the bottom of page 303, section 9, “Spread. 
The beam spread shall be not less than 6 deg. each side of the axial 
beam under normal conditions.” That is a misprint. It should be 
“3 deg.” On A.R.A. Sig. Sec. 1555, page 308, the symbol as shown is 
for a d.c. flasher whereas it should be for an a.c. flasher. There 
should be cross marks on the signal. 


On page 303, section 1, “Aspect,” is shown the resolution which 
was accepted sometime ago, sent to letter ballot last year, and has 
been adopted as recommended practice by the American Railway 
Association. It is here printed in order to complete the report. This 
report was discussed at the November, 1923, Stated Meeting. Some. 
changes have been made, as suggested; Requisite 2 and a note have 
been consolidated so as to have that information all in one para- 
graph. 

I move that A.R.A. Signal Section Requisites for Highway Cross- 
ing Signals as shown on pages 303, 304 down to and including the 
flashing light and wig-wag type, be accepted for submission to letter 
ballot. , 

(Seconded and carried.) 


TRANSMISSION VALUES. 


Mr. Rudd: In the coming year the committee will go further into 
the circuit proposition and study the transmission values. Consider- 
able work has already been done, and it seems to us that we can 
finish it. 
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I move that the information in regard to Transmission Values be 
accepted as information. 
(Seconded and carried.) 


REFLECTORS. 


Mr. Rudd: I move that the report on Reflectors be accepted as in- 
formation. 
(Seconded and carried.) 


CIRCUITS. 


Mr. Rudd: I move that the report on Circuits be accepted as in- 
formation. ~ 
(Seconded and carried.) 


CODE ON COLORS FOR TRAFFIC SIGNALS. 
A. H. Rudd, Representative. 


Mr. Rudd: The American Engineering Standards Committee has 
met again, the sub-committees have made their report, and the work of 
codifying the code for highway traffic signals is very nearly com- 
pleted for submission to the Executive Committee. The Committee 
on Automobile Lights, Search Lights, Direction Lights, Tail Lights 
and Headlights, has made its report. I suppose within two or three 
weeks that will go to the Executive Committee of the A.E.S.C., so 
that by our next meeting we should have something definite to sub- 
mit to the Signal Section. There will be a meeting in Chicago the 
last of April and the first of May, called by the National Association 
of Public Utilities and Railway Commissioners to take some definite 
action on protection of highway grade crossings. They are talking 
of protection now and the Signal Section has been requested to 
assist in arranging an exhibit at that time. 

I move acceptance of the cooperative report on Code on Colors for 
Traffic Signals as information. 

(Seconded and carried.) 

The Chair: Is there any action on the drawings, Mr. Rudd? 

Mr. Rudd: The drawings are covered under the report on Circuits 
at the bottom of page 304, accepted as information. 

C. H. Tillett (Can. Natl.): I would like to call attention to the 
disc as shown on page 306. It is not my intent to criticise the draw- 
ing but simply point out that it is not consistent with the aspect de- 
scribed on page 303, wherein it is stated that the aspect would have 
the appearance of a horizontally swinging red light and or disc. The 
words “horizontally swinging red” applying to the disc as well as the 
light. 

Mr. Rudd: Do you want to change the resolution or change the 
disc? 
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Mr. Tillett: It should be consistent. 

Mr. Rudd: I suppose if we had said, “horizontally swinging red 
light and or red disc,” we would have intimated that both of them 
were red. Nothing is said about the color of the disc unless you 
apply the adjective to spread over everything. Possibly I am wrong, 
but it is two years too late to change the resolution as it has been 
adopted by the A.R.A. We might change the color of the disc if the 
majority desire it. We have voted on that three times and each time 
we have decided that we would not change it. At the November, 
1923, Stated Meeting, it was suggested that the disc be painted red 
and that was voted down, but a motion to paint the disc red would 
certainly be in order. 

Mr. Tillett: I move that the background on the disc be red instead 
of white. . 

(Seconded and lost.) 


C. F. Stoltz (C. C. C. & St. L.): Is it Mr. Tillett’s idea that the 
disc would then be red with black striping? 


Mr. Tillett: I was just taking into consideration the fact that you 
could put the cross on it to show that there was a crossing. It 
might then be necessary to change black and white, making a red disc 
with a white cross on it. 


COMMITTEE II.—MECHANICAL INTERLOCKING. 
W.N. Spangler, Chairman. 


A.R.A. SIGNAL SECTION SPECIFICATION 13224. 
ELECTROMECHANICAL INTERLOCKING MACHINE, UNIT 
ELECTRIC LEVERS, I. S. & F. LOCKING. 


(Submitted to letter ballot.) 


W.F. Zane (C. B. & Q.).: Committee II desires to submit assign- ~ 
ment 2, which reads, “Specification for electromechanical interlock- 
ing machine, unit electric levers, I. S. & F. locking.” This is the 
report which was submitted at the November, 1923, Stated Meeting, 
and it seems useless to read it unless someone has some criticisms to 
offer. 


G. E. Beck (N. Y. C. West): I suggest that section 2, “Tender,” 
on page 310, be omitted inasmuch as it is included as a part of “Form 
of invitation to bidders on block signal and interlocking work.” 
At the time the tender was written in all of the specifications, we had 
no such thing as an invitation to bidders or contract and after con- 
versation with the Secretary it was my understanding that such 
paragraphs as are now covered in our standard contracts would be 
eliminated from all specifications. 


Signal Section. 687 
March, 1924] Committee V.—Instructions. 





Mr. Zane: The committee has taken that under advisement and it 
will be eliminated. We understand from the Editing Committee that 
their findings will be eliminated from all specifications. That is 
automatic as I understand it. 

I move that A.R.A. Signal Section Specification 13224, Electro- 
mechanical Interlocking Machine, Unit Electric Levers, I. S. & F. 
Locking, be approved for submission to letter ballot. 

(Seconded and carried.) 


COMMITTEE V.—INSTRUCTIONS. 
J..S. Gensheimer, Chairman. 


J. S. Gensheimer (Penna.): The committee submits for considera- 
tion at the Annual meeting reports on the following subjects: 
1. Instructions for installation, maintenance and operation of 
lead acid type storage batteries. 
Instructions for handling insulated wires and cables. 
“Instructions for making” is incorrect, it should be “making 
measurements of insulation resistance.” 
2. Revision of R.S.A. 1378. 


INSTRUCTIONS FOR INSTALLATION, MAINTENANCE AND 
OPERATION OF LEAD ACID TYPE STORAGE 
BATTERIES. 


(Submitted to letter ballot.) 


After the November, 1923, Stated Meeting, the committee reviewed 
the storage battery reports which were discussed at that meeting. 
The instructions have been revised taking care of the various points 
made in the discussions. Limited time prevented the committee 
meeting with the manufacturers’ representatives after instructions 
were revised. The instructions were, however, submitted to the 
manufacturers and to the Chemical Committee for criticisms and 
comments. Such replies as have been received were received too 
late to revise the report before time necessary to submit same 
for printing in the advance notice. Suggested changes which the 
committee approved will be made as report is read. Changes, while 
improving the reading of the instructions, do not alter the intent as 
printed. As these instructions for the’ lead acid type battery have 
been completely re-arranged, I shall call off the instruction numbers 
to allow an opportunity for comment. However, the subject-matter 
in them is practically the same as presented at the November, 1923, 
Stated Meeting. 


Information. In instruction 8, “increases” should be “increase.” 
Instruction 10. This should read as follows: “The positive pole 
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is designated by the dark color of its plates, and or by a plus (+) 
mark or red paint, on or adjacent to terminal.” 


T. C. Seifert (C. B. & Q.): It appears to me that instruction 5 
could be modified to make better sense. I suggest that it read as 
follows: ‘During discharge acid is being absorbed by the plates and 
during charge acid is driven out.” 


Mr. Gensheimer: The committee does not see that the adding of 
the word “being” improves it any. 


Mr. Seifert: I think it makes better sense. It says here, “During 
discharge some of the acid is absorbed.” I would like to see that 
read, “During discharge acid is being absorbed.” 


Mr. Gensheimer: The committee does not deem the change neces- 
sary. 

A. B. Himes (B. & O.): It would be a mistake to say that acid is 
being absorbed by the plates because that is not what happens. A 
change takes place. It is not the acid that is absorbed but portions 
of the acid, the disintegration of acid. I would like to move that the 
instruction be changed to read, “During discharge the electrolyte and 
plates undergo a chemical change. During the charge a reverse 
chemical action takes place, removing the lead sulphate from the 
plates and restoring the electrolyte and plates to their original con- 
dition.” 

Mr. Gensheimer: The committee had this comment from the 
Chemical Committee of which Mr. Himes is vice-chairman. The 
committee gave it consideration, but believes it is rather too techni- 
cal to put into our instructions to go out to the maintenance forces. 
The committee thinks the statement as it now reads is ample, and is 
approximately correct without becoming too technical using the 
chemical terms which the Chemical Committee suggests. 


Instruction 11 should be revised to read, “The negative pole is. 
designated by the light color of its plates, and or by a minus (—) 
mark or black paint on or adjacent to terminal.” 

Instruction 12, “‘only,” the third word, is to be eliminated. 

Installation. Instruction 51, in the second sentence, change “space” 
to “housing.” 

Instruction 52. Eliminate the word “work” in the first line. 

Instruction 54. The last sentence, change to read, “They must be 
SO arranged to permit access for inspection, cleaning or for the re- 
moval of any cell or element.” : 

Instruction 57, change “of” between “straps” and “elements” to 
andr 


Mr. Seifert: Will the committee consider adding thereto “and to 
apply vaseline?” 
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Mr. Gensheimer: Vaseline is covered in a later instruction after 
the battery is assembled. 


Mr. Seifert: When the connections are made there is a possibility 
of corrosion setting up between the bolts and the straps. 


Mr. Gensheimer: You do not cover the contact surfaces with 
vaseline; you wait until it is bolted together and then the vaseline is 
applied. That is taken care of in instruction 59. 

_Instruction 60, “element” in the first sentence preceding the last 
word “terminal” should be eliminated. 

Instruction 64. Change “post” to “dowel,” and “posts” to “dowels.” 

Instruction 65. Change the last sentence to read, “If there is any 
delay in setting up battery the veneers and dowels should be left in 
packing cases and kept wet with water (approved for storage battery 
use) at least once a week.” 


W. F. Zane (C. B. & Q.): On this installation did the committee 
consider that the gases from the batteries were inflammable? In- 
struction 51 mentions a well-lighted room. 


Mr. Gensheimer: Having a flame in the battery room is covered 
under both initial charge and maintenance. 

Initial Charge. Instruction 153. In the next to the last sentence 
“three” hours, should be “ten” hours. 

Instruction 155. At the top of page 327, “instruments.—Con- 
tinued” should be “Initial charge.—Continued.” 

Instruction 156. The word “be” should follow “should” instead of 
“either.” 

Instruction 157. Re-arrange to read, “An open flame should not be 
permitted near battery as the cells give off hydrogen during charge.” 

Maintenance. Instruction 209. Eliminate “injurious.” 

Instruction 213. The “only” should follow “vessels” instead of 
“must.” ; 

Instruction 215. Eliminate “apparent.” 

Mr. Stoltz: Instruction 209. I do not gather whether it is the idea 
to take steps to remove the foreign matter at once. Why not remove 
the foreign matter if it is to be removed, insead of taking steps? 
Eliminate that part about taking steps. 

Mr. Gensheimer: What would you suggest as the wording? 

Mr. Stoltz: Omit the words “steps must be taken to.” 

R. B. Elsworth (N. Y. C. East): The idea, I think, is that the 
foreign matter might be discovered by an employe who was not in a 
position to remove it. Is it desired that he take the necessary steps 
to have it removed? 

Mr. Stoltz: It is certainly not intended to ask anything that is 
impossible in these instructions. The idea to be conveyed is that the 
foreign matter must be removed. All you have to say is, “remove.” 
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Mr. Gensheimer: The committee feels that it should stay as 
recommended and especially in view of Mr. Elsworth’s statement of 
the reason for the original wording. The Secretary suggests that 
“same” be substituted for “steps.” 


W. M. Vandersluis (Ill. Central): The suggestion of the Secre- 
tary, I think, was that it should read as follows: “Should any foreign 
matter be found in cells, steps must be takien to remove it at once.” 

Mr. Gensheimer: The committee will accept the wording as sug- 
gested by Mr. Vandersluis. 

At the November, 1923, Stated Meeting there were suggestions 
that the committee include a table showing the effect of temperature 
on the specific gravity of the electrolyte. We secured a table but 
it is too large. We decided on account of the size of the table neces- 
sary to cover the matter not to include same, but to retain the in- 
structions as shown in instruction 215. 


Mr. Stevens: As a question of verbiage, how can we replace 
evaporation, in instruction 216? 

Mr. Gensheimer: The committee will revise instruction 216 to 
read, “When replacing losses through evaporation, water must be 
added at the beginning of the charge.” 


Mr. Elsworth: The committee chairman changed the order of the 
last three words. I wonder if he intended to do that? 


Mr. Gensheimer: Yes. 


Mr. Elsworth: The intent of the present wording, I think, is that 
the water can be added sometime previous to the beginning of the 
charge. With a line charge system it is not practical to add water 
just as the charge starts. 


Mr. Gensheimer: It is better to add it just before starting the 
charge. 


Mr. Stoltz: Instruction 217 as written does not mean anything to 
me or to the man in the field. This is a rule and not an instruction. 
I would like to see the committee word that in such a way that it 
will be an instruction and not a rule. 


Mr. Gensheimer: If this is a rule, everything in the instructions 
outside of the first twelve paragraphs are rules. 


Mr. Stoltz: I read on page 324, “Instructions for,” etc., and I sup- 
pose that they are all instructions. 


Mr. Gensheimer: Perfectly true. The committee’s interpretation 
is that these are instructions and not rules. 


W. H. Elliott (N. Y. ‘C. East): I ask the elimination of the first 
three words, “Under no-circumstances,” the rule then to be worded, 
“Acid must not be added,” etc. 
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Mr. Gensheimer: We will accept that. 

Instruction 223. Eliminate “or fall below freezing point.” 

Instruction 252. Change the last sentence to read, “Non-floating 
method provides for charging at the normal rate or a tapering rate.” 

Operation—All types. Instruction 301. Change “continually” to 
“repeatedly.” 

Instruction 304. Change to read, “Cells must not be charged at 
higher rate than normal, without specific instructions from ......... : 
or under any condition at higher rate than normal after cells are 
gassing. If temperature of cells rises to 115 deg. F., charge must be 
reduced or stopped.” 

Change instruction 317 to read, ““When one or more cells, relative 
to balance of cells in battery, shows falling off in specific gravity or 
voltage, deficiency in gassing on equalization charge, or color of 
plates markedly darker or lighter, the conditions may be caused by 
short circuits between the plates, reversal of charging current, im- 
purities in electrolyte (such as iron, rust, mineral waste, etc., which 
may cause plates to be darker or lighter in color). Conditions should 
be immediately corrected.” 


Mr. Stoltz: I think this is an excellent place to say, “Steps should 
be taken to correct these conditions,” because it is quite evident that 
aman could not do that immediately, and “immediately” means right 
now. I think that we ought to say “Steps shouud be taken to correct 
these conditions.” 


Mr. Gensheimer: In instruction 209 “must” was used, and in in- 
struction 317 “should.” 


Mr. Himes: I would like to know what was intended by the last 
sentence in instruction 323-a. 


Mr. Gensheimer: To cover the use of an over-sized jar. 


Mr. Himes: The drawings of the Signal Section provide that a 
forty-ampere hour jar used with forty-ampere hour plates, will give 
one-half inch between the edge of the plates and the edge of the jar, 
inside measurements. In 120-ampere hour cell we have 1 11/64 inches 
between the edge of the plates and the edge of the jar. Is somebody 
going to construe that the jar is not filled? There is such a dif- 
ference in the jar being filled in the various sizes, that such a rule 
would not be applicable. My idea is that the instructions should be 
drawn to cover the material which is recommended practice of the 
Signal Section. The last sentence should be eliminated. 


Mr. Gensheimer: This is to cover the use of an over-size jar. I 
do not think anyone will misconstrue it to mean the distance be- 
tween the edge of the plates and the jar as referred to by Mr. Himes. 
This particular instruction has been approved by all the battery 
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manufacturers. The committee considered Mr. Himes’ suggestion 
yesterday and feel the sentence should be retained. 


Mr. Himes: If the sentence is to be retained, I suggest that the 
word “cells” be changed to “jars.” 


Mr. Gensheimer: We will accept ‘that change. 

Mr. Elsworth: It is not clear just what is meant by “is not dis- 
placed.” Does the committee know what it means? I do not recall 
a case where that is done. Is there some practical method of re- 
placing the plates with. some other element or something besides 
electrolyte? 

Mr. Gensheimer: The displacement that the committee has in 
mind is the displacement by plates and not any artificial displace- 
ment. 


Mr. Elsworth: By a plate not connected with the terminals? Is 
that what is meant? 

Mr. Gensheimer: No, if you have a large jar and do not have the 
right number of plates in it you have excess electrolyte. 


Mr. Elsworth: I suggest that the words “be not displaced” be 
omitted. 


Mr. Gensheimer: You want to cut out, “is not displaced?” 


Mr. Elsworth: If the jars are but partially filled with plates the 
remaining space will be filled with electrolyte up to the electrolyte 
line. Consequently, the excess electrolyte will in no case be dis- 
placed, the only way of displacing being to put an idle element, an 
idle plate, not connected with the terminals. I do not believe it is 
intended to do that, so the sentence to be complete should read, “If 
cells are but partially filled with plates the excess electrolyte should 
be,” etc. 

Mr. Gensheimer: We do not believe that Mr. Elsworth’s sug- 
gestion improves the reading any or makes it any clearer. 

Mr. Beck: I suggest that it read, “If jars are but partially filled 
with plates, the limit should be three points instead of five points.” 

Mr. Gensheimer: This is really explanatory. I do not see that 
anything is gained by leaving them out and the committee feels that 
something is gained by letting them stay in. 

Mr. Elsworth: It should be possible for the committee to explain 
to us what they mean because the instructions to be of use to the 
average signal maintainer should be such that he can understand 
them. The words “be not displaced” establishes a condition which 
will never occur, and are simply confusing. 

J. C. Mock (Mich. Central): Perhaps I can clear it by saying that 
we originally had cells with about four plates and reduced it to 
twenty-one. The problem was to fill the space formerly occupied by 
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the plates. I assume that is what the committee has in mind. I 
see nothing wrong with it. I imagine a glass could be put in place 
of the plates, or something of that kind that would be cheaper than 
electrolyte. 

Mr. Himes: I would like to know how the committee arrived at 
the .003 as being the proper figure, when it is a jar of which they do 
not know an earthly thing? It is an over-size jar and entirely too big; 
.003 would not be right in all cases. It might be one size too big in 
which case .004 would be proper. In other words, they are drawing in- 
structions for something that the Signal Section does not approve of 
in the first place. The proper sized jar should be used with the 
element in all cases and the instructions should not be drawn to 
cover the use of a jar of improper size. I, therefore, move the 
elimination of the sentence under discussion. 

(Seconded and lost.) 


Mr. Elsworth: A possible condition under which this instruction 
might be used has been mentioned by Mr. Mock, but I do not think 
he said it was ever used. Do you think we should put in this possible 
condition that might occur or rather stick to the condition that the 
maintainers get nine hundred and ninety times out of a thousand? 


Mr. Gensheimer: Mr. Himes intimates the committee does not 
know anything about this, which is probably true, but he also wants 
to know where we got the .003 and why we did not use .004. The .003 
was suggested by the experts who do know and who helped the com- 
mittee in preparing these instrutcions. The manufacturers’ repre- 
sentatives assured us that this was the proper difference. I cannot 
see why this sentence should be eliminated. It certainly is informa- 
tion. You may have jars that are over-size, or you may cut some 
plates of existing batteries and it certainly gives information that is 
of value should those conditions arise. I hope that the motion will 
not carry. 

Mr. Elsworth: To go back to the correctness of the figure raised 
‘by Mr. Himes and answered by the chairman of the committee, the 
battery jars for the 80, 120, 200 and 240 are all the same width and 
take the same sized plates. Assuming that we have the largest size 
jar, possibly the 240, and we want to use eighty-ampere plates. The 
remaining error will be greater than the correction. 

Mr. Gensheimer: This figure will meet average conditions and is 
better than not having anything should you make the change. 


W. M. Post (Penna.): I am inclined to agree with Mr. Himes that 
this is a specification, but inasmuch as these are instructions and 
these unusual conditions do occur, it occurs to me that it will be of 
great value to the maintainer when it does occur, to know that it 
does and what to do, and I hope that the committee will be sup- 
ported. 
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(Motion is lost on a rising vote of 60 “‘yes” and 74 “no.’’) 


R. B. Arnold (C. & N. W.): As instructions are being covered in 
this and not rules, I recommend the instruction for making electro- 
lyte from concentrated acid. It is a very serious and dangerous 
thing to pour water into concentrated acid. You should pour the 
concentrated acid into the water. ; 

Instruction 217 does not cover the point I have in mind. I have 
in mind that many railroads purchase concentrated acid and mix the 
electrolyte out on the road. 


Mr. Gensheimer: Does instruction 311 cover the point? 
Mr. Arnold: Yes. 


Mr. Gensheimer: Operation—Stationary type. Instruction 351. 
The committee desires to insert “dry” after “water” in the third 
sentence, making it read, “rinse with water, dry, and paint.” The 
words “approved for storage battery use” should be in parenthesis. 


Instruction 403. Change “nine months” to “six months” and add at 
the end of the last sentence, “at temperatures above zero deg. F.” 


Instruction 404. Change to read, “If battery is to be entirely out 
of service for more than six months, proceed as follows: Give utiliza- 
tion charge, siphon off electrolyte (which may be used again) into 
thoroughly cleaned glass receptacles and as each jar becomes empty 
immediately fill it with water (approved for storage battery use). 
Then remove and throw away wood separators. Next siphon water 
out of each jar and elements can then be allowed to stand indefinitely. 
If negative plates show a tendency to heat, they should be sprinkled 
with water approved for storage battery use. If there is any con- 
siderable amount of sediment in the jar it should be removed before 
it dries.” 

On page 334 is A.R.A. Signal Section Form 18. At the top of the 


form it. now reads, <3. yin ee Location. ..... ae Cells 
Becigk see Type.” ‘That should be: “Locationiggc.. eee 
Cells for ee pee BEE UDG a oh iar eis if 


The next line, “Complete” should be “Completed.” 


A.R.A. Signal Section Form 19 on page 335 is not correct. The 
two upper sections should be revised. Therefore the committee 
submits the following revised form: 
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A.R.A.Signal Section -Form 19 


LEAD ACID TYPE STORAGE BATTERY-* TET LOTe s. 
Location Battery No.___ No.of Cells. Migr. 
No. of plates per cell._..____s Feriod report covers. N.cf pilot cell. 
Water was added to replace evaporation 
Cells not gassing properly on last equalization charge No's. 
Cells inspected during period Nos. 
Cells given special attention duing period Nos. : 
State attention given, Under “Remarns.” 


Non-Floating Method. 


Minimum spec. gravity ee reae last charge was prayed 
Maximum " ompleted. 


Tapering Method. 
Batieci(crarged = = hra.at .| Battery charged ___ hours. Starting with Amps 
Battery charged_____thre. a+ Volts, Ending with____Mmps at ____.. Valts. 
Floating Method. 


Following readings tobe taxen_____on pilot cell and once monthly on ail cells. 
a en eh es ge Charging rate Ames | 
ieee oS dd Sicha vate Arps. 
Seemed Geao &eeleay | 


Individual cell readings 
Ls le current while tating readings at 


Sp.Gr | Sp.Gr. | Volts Gr sp.c : . .Gr | Sp.Gr. | Volts 
before |end of | end of end of 
charge | charge charge 


End of Equalization 
readings at !5 minute 
intervals, 


Voltage of Battery. 


Readings tawen by 
* Weenly recommended The size of this form shall be 82 x 13% 
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The committee submits these instructions as revised for sub- 
mission to letter ballot superseding subject-matter in the Manual, 
as listed on page 333, and I so move. 

(Seconded and carried.) 


Mr. Himes: In A.R.A.*Signal Section Form 18 one or two re- 
visions should be made. There should be more lines on the top 
section as the note below indicates that readings should be taken 
hourly from the beginning to the end of the initial charge. The 
charge may last from sixty to seventy hours and there are only 
thirty-six lines on the form to record it. I suggest that hourly 
readings be taken the first two or three hours and every three hours 
between the second and thirty-sixth hour and then hourly from there 
on without making the form too large. 


Mr. Gensheimer: The committee is agreeable to that change. 
Will you give me your suggested wording, Mr. Himes? 


Mr. Himes: “Readings called for in the top section of the sheet 
should be taken hourly for the first and second hours, each three 
hours between the second and thirty-sixth hour, and hourly there- 
after until the end of the charge.” 

(Motion carried.) 

(Morning session.—Recess.) 


MARCH 13, AFTERNOON SESSION. 


The meeting convened at 2:00 p.m., B. T. Anderson, Chairman, 
presiding. 


INSTRUCTIONS FOR HANDLING INSULATED WIRES 
AND CABLES. 
(Submitted to letter ballot.) 

Mr. Gensheimer: These instructions were approved at the 
November, 1923, Stated Meeting for submission at the Annual meet- 
ing. I move the Instructions for Handling Insulating Wires and 
Cables be accepted for submission to letter ballot. 

(Seconded and carried.) 


MEASUREMENT OF INSULATION RESISTANCE. 
(Submitted to letter ballot.) 

Mr. Gensheimer: General. 1. The committee desires to make 
changes in three of the last four sentences. The sentences reading, 
“If, on the other hand, we double the thickness,” etc., should follow 
the sentence ending with “only 10 megohms.” The next sentence 
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changed to read, “‘The insulation resistance of wire or cable varies 
with the length.” And the first few words of the next to the last 
sentence, “For insulated wire, however, the insulation resistance 
for thickness varies,” etc. The one sentence was out of place and 
it made a slight change in the wording necessary. 

Instrument. 91. The word “direct” should be inserted between 
“driven” and “current” in the second line. 


93-a. The “100 R.P.M.” should be “120 r.p.m.” At the top of 
page 344, the word “point” should be “pointer.” 


95. Change the next to the last sentence as follows: “As the 
speed and hence the generator voltage is varied, a charge and dis- 
charge effect takes place and the ohmmeter reading fluctuates ac- 
cordingly.” 

With this.report, A.R.A. Signal Section Form 17 is included. 

I move that the report covering Measurement of Insulation Re- 
sistance as revised be accepted for submission to letter ballot. 

(Seconded and carried.) 


R.S.A. 1378. 
SCALE RANGES FOR D.C. VOLT-AMMETERS. 
(Submitted to letter ballot.) 


Mr. Gensheimer: Revision of R.S.A. 1378. I move acceptance of 
revision for submission to letter ballot. The title of the drawing 
is changed from “Scale ranges for electrical instruments” to “Scale 
ranges for d.c. volt-ammeters.” 

(Seconded and carried.) 


The Chair: During the past few years many railroads have 
adopted a new system for the operation of signal apparatus. We 
have with us today one who has extensively used this system and 
will now tell us of his experiences. It gives me great pleasure to 
introduce to the Signal Section one of our active members, H. G. 
Morgan, Signal Engineer of the Illinois Central Railroad, who will 
give us a paper on the application of the alternating current supply 
with battery reserve to signal system. 
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THE APPLICATION OF ALTERNATING CURRENT SUPPLY 
WITH BATTERY RESERVE TO SIGNAL SYSTEMS. 


H. G. Morgan. 


The use of commercial power for railway signaling with an emer- 
gency reserve battery has grown to considerable proportions in the 
last two years and some observations as to results obtained with 
various applications should be of interest. 

Commercial energy is cheap, costing 3 per cent. or less of the cost 
of energy from primary batteries. However, where the total amount 
of energy used per month is very small, the cost of primary battery 
may be less than the cost of commercial energy when all factors are 
considered. 

Take for example a battery of eight cells of Edison type primary 
battery 500 A.H. capacity requiring renewal once a year. Figuring 
90 cents a renewal and allowing an hour’s time of a maintainer at 72 
cents and a helper at 47 cents, the cost of energy per year is $9.00, 
after allowance of 5 per cent. depreciation is made on battery jars. 

If this line battery is replaced by three cells of storage battery 
charged by a rectifier taking 13 watts for load and losses, the annual 
cost of energy with no allowance for labor amounts to $14.00 where 
energy costs 10 cents per K.W.H. after allowance of 10 per cent. is 
made for depreciation of battery and rectifier. 

Now take a motor battery of sixteen cells of Edison type primary 
battery 500 A.H. capacity requiring renewal once a year. Figuring 
90 cents a cell renewal and allowing 2 hours time of a maintainer at 
72 cents per hour and of a helper at 47 cents per hour for renewal, 
the cost of energy per year is $18.00, after allowance of 5 per cent. 
depreciation on battery jars. 

If this motor battery is replaced by four cells of lead type storage 
battery charged by a rectifier taking 13 watts for load and losses, the 
annual cost of energy with no allowance for labor amounts to $16.50 . 
where energy costs 10 cents per K.W.H. after allowance of 10 per 
cent. for depreciation of battery and rectifier. 

If the power rate is 5 cents per K.W.H., the line battery will cost 
$9.00 with primary battery and $9.00 with storage battery, and the 
motor battery will cost $18.00 with primary battery and $15.75 with 
storage battery. 

If the rectifier takes less than 13 watts for load and losses, there 
will be a reduction of 40 cents a year for each watt below thirteen. 

Savings by the use of commercial power are especially suggested 
where power is immediately available and energy requirements are 
considerable. This applies at crossing devices in cities and towns. 
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Where there are a series of devices requiring considerable energy, 
the transmission of power suggests itself. This may apply to the 
use of commercial power for a series of crossing devices or light 
signals using primary battery for auxiliary devices requiring small 
amounts of energy. Or finally, the availability of power may suggest 
its use for all devices making a uniform system. We will take up 
these applications in turn. 

The cost of supplying energy from commercial power line to an 
isolated device cannot fall below the service minimum, which is usu- 
ally $1.00 or $1.50 per month. At 10 cents per kilowatt hour, this 
corresponds to from 10:'to 15 K.W.H. per month, corresponding to a 
24 hour load of 14 to 20 watts. This will run a single rectifier de- 
livering from .5 to 1 ampere at 10 volts. 

From this it will be seen that two battery cell renewals per month 
approximate the cost of running a rectifier at 10 cents per K.W.H. 
Where the ten cell battery operating a crossing device requires re- 
newal two or more times a year, the use of commercial power, if 
available, should be considered. Expressed differently, where a 
crossing device requiring 1 ampere at 6 volts operates 3 or more 
hours per day or total daily requirements exceed 18 watt hours, use 
of commercial power should be considered. 

First cost will vary with conditions depending on apparatus at the 
location. In general, more room in relay boxes will be required if 
storage battery charged by a rectifier is used, and more room will be 
required in battery housings if primary battery is used. We do not 
regard the housing of rectifiers and relays in battery receptacles as 
.desirable. We did not resort to it for economy prior to our use of 
floating charge, and could not fairly credit any savings so accom- 
plished to the floating charge system. 

We may state roughly that in towns where there is switching and 
commercial power is readily available, it will pay to install a rectifier 
and storage battery to operate a wig-wag signal. Where wig-wag 
signals are used it is possible to operate the lamp directly from the 
A.C. line with a cutover relay, but the extra losses in the transform- 
er and cutover relay make this uneconomical. 

Where isolated devices will operate on either direct or alternating 
current, as in the case of light signals, either storage or primary 
battery may be used as a reserve, by the use of a cutover relay 
operated by alternating current, which will switch the devices to the 
battery when the relay is deenergized. With storage battery this re- 
quires energizing both a relay and a rectifier instead of just a recti- 
fier, as in the case of direct current devices which have to be on 
floating charge. However, it must be noted that the amount of 
energy delivered is not dependent on the capacity of the rectifier, 
but may greatly exceed it as the rectifier is only called upon to main- 
tain the necessary reserve in case of interruption of A.C. supply. 
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The cost of the reserve supply with storage battery will be the 
cost of running the rectifier constantly, amounting to 7 K.W.H. a 
month costing 70 cents at 10 cents per K.W.H. If interruptions 
total only a few hours a month, primary battery may be used as a 
reserve and cost less than storage battery, making due allowance for 
renewal of battery a sufficient time before exhaustion to maintain a 
reserve equal to that of the storage battery. 

At isolated locations it is apparent that the reliability of the recti- 
fier is of more importance than its efficiency. 

In connection with highway crossing protection it is generally 
most economical to confine the use of commercial power to the cross- 
ing device. 

Our use of mechanical rectifiers began on our Chicago Terminal, 
where we had storage batteries at each signal bridge location, charged 
periodically by small motor generator sets. 


These storage batteries operated the Hall disc signals and line 
circuits. Track circuits were operated by primary batteries. It was 
easy to substitute mechanical rectifiers for the motor generator sets 
as the loads were small. Later when colored light signals were sub- 
stituted for the Hall disc signals, it was very simple to operate the 
signal lamps with the alternating current supply available, using a 
cutover relay to switch the lamps to the storage battery as a reserve. 
By this method we have satisfactorily and economically operated 
colored light signals without having to provide any duplicate source 
of alternating current. Last year during the extensive changes in 
grade and alignment which were being made preparatory to the 
electrification of our Chicago Terminal, we operated colored light 
signals by means of temporary power connections from suburban 
stations or any place that was available, using temporary storage 
battery housings. We were thus able to maintain uninterrupted ser- 
vice through a series of track and signal re-arrangements when no 
permanent arrangement was possible. There is no way of figuring - 
the savings effected, but the storage batteries and rectifiers will be 
available for use on other parts of the system after electrification, 
two years hence. Storage batteries have been used for track circuits 
where convenient to locate them along with other batteries. Other- 
wise primary batteries have been used. 


The use of a primary ‘battery reserve would not have been prac- 
tical, as there were frequent power interruptions, and batteries were. 
frequently moved and subject to low temperatures. 


We come next to the operation of devices requiring considerable 
amounts of energy, using a transmission line. 

At one point we had four miles of very busy single track with 
seven top post semaphore mechanisms of an old type which were 
worn out. 
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It was desired to substitute colored light signals. We obtained 
power supply near the center of the system.and put up transmission 
wires using 110 volts. Rectifiers and storage batteries were substi- 
tuted for the primary batteries operating the signals. Track circuits 
were not changed. These seven signals which are equipped with 30 
watt lamps cost us $20.50 per month at 7.4 cents per K.W.H., or 
about $3.00 per signal per month. The power supply has proven very 
reliable and we unquestionably could have kept our primary batteries 
for reserve. 

On a double track suburban branch line in Chicago Terminal terri- 
tory, we had track circuits and line in place for operation of an- 
nunciators in gate towers. In order to install colored light signals, 
we put up short stretches of line from frequent sources of supply 
using 110. volts and installed storage batteries and rectifiers for opera- 
tion of signals only. This arrangement was unquestionably eco- 
nomical as the branch will be electrified within two years. 

We now come to the transmission of commercial power for oper- 
ating all parts of a signal system using battery reserve. 


We have installed semaphore signals using floating charge with 
mechanical rectifiers for all purposes, on three short sections. On 
these installations we have used separate batteries for line and motor 
circuits, the same as we would do with primary batteries. Con- 
tinuous lighting has been employed using 10 volt .25 ampere lamps. 

First cost of this type of installation is about 10 per cent. higher 
than our standard type of installation with primary batteries. This 
is based on transmission wires being located on same crossarm with 
other signal wires. 

The cost of energy on a sliding rate averaging about 6 cents per 
kilowatt hour on one section of 11.5 miles, with fifteen signals has 
amounted to $27.00 per month. Cost of primary battery renewals on 
this section would have amounted to approximately $30.60 per month 
for material only, using approach lighting. One assistant maintainer 
was added to the force on account of these additional signals. Main- 
tenance of this section has been easier than with primary battery 
and we have continuous lighting but no saving has been effected. We 
feel that more territory can be assigned where floating charge is 
used with semaphore signaling than where primary battery is used 
throughout and any saving must be due to the reduction of labor. 


The thought may occur that in such a system the line circuits 
which take so little energy could be more cheaply operated by 
primary battery and the remainder of the system by storage battery. 


On the 11.5 mile installation just mentioned the energy required to 
operate fifteen line circuits one month is estimated at 105 K.W.H., 
allowing for line losses. Elimination of this item would reduce our 
monthly bill by $5.25, the minimum rate on the sliding scale being 
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5 cents per K.W.H. These line circuits would require approximately 
nine 500 A.H. primary battery renewals per month at a cost of $8.10. 

Insofar as semaphore signals are concerned, it appears that floating 
charge with storage battery should. be used throughout, or else 
primary battery should be used throughout. 


We have installed 90 miles of absolute permissive block signaling 
using colored light signals. 


The cost of installation using commercial power with storage bat- 
teries charged from mechanical rectifiers as a reserve runs about 10 
per cent. higher than using primary batteries with approach lighting. 
These figures will vary somewhat with the type of construction em- 
ployed. We have used No. 6 weatherproof copper transmission 
wires on the signal arm with step-down transformers at each signal 
location. Signals are constantly lighted using an 18 watt 10 volt 
lamp controlled direct from the line with a cutover relay to switch 
to the reserve storage battery. Reserve storage battery is used to 
operate line circuits, line relays being 640 or 670 ohms resistance. 
All apparatus is housed on the line side, standard double cases being 
used. A twenty mile section is assigned to a maintainer without 
a helper. Power bills for a section with twelve trains a day at 7 cents 
per K.W.H. amount to $4.75 per signal and $6.88 per track mile per 
month. Power bills for a section with sixteen trains per day at 8 
cents per K.W.H. amount to $4.27 per signal and $7.50 per track mile 
per month. 

The cost of operating a similar section with primary batteries and 
approach lighting amounts to $3.00 per signal per month for signal 
battery renewals alone. It should be noted that this is based on the 
use of a 10 volt 18 watt lamp. We are experimenting with a 7% volt 
10 watt lamp and results so far have been satisfactory. : I understand 
that lamps of lower wattage than 10 are being tried for this inter- 
mittent service. It is obvious that the development of highly efficient 
colored light signals may make the use of primary battery compare 
favorably with the use of commercial power. It should also be noted 
that the approach lighting on this section is controlled by the relays 
for the opposite signals and that for each train movement the signal 
lamps are lighted an average of one-half the time it takes the train to 
go the full length of the absolute block between sidings. There are 
twelve train movements per day. A maintainer and helper are re- 
quired for this section. The extra labor makes this arrangement 
more expensive. . 


Sources of commercial power are frequently very reliable, and the 
energy which the reserve battery is called upon to deliver per year 
may be very small. Where the apparatus will work on either direct 
or alternating current, as in the case of the light signals, a primary 
battery reserve may prove more economical than a storage battery 
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reserve. We have made no practical application of this principle 
as yet. 

‘We have employed commercial power with storage battery reserve 
on a section of 7 miles of four-track road and 26 miles of three-track 
road. On the three-track road, the middle track is signaled for traffic 
in both directions. On this section a separate signal pole line was 
already in place, having been built in connection with previous double 
track signaling. Two No. 6 A.W.G. double braid weatherproof hard 
drawn copper line wires were strung for the 440 volt transmission 
line. 

Each bridge in this territory carries four colored light signals 
which are constantly lighted. The use of approach lighting was not 
considered desirable where signals are displayed for more than one 
track in the same direction. 

The use of storage battery for track circuits made possible the 
operation of track circuits the full length of the blocks, which aver- 
age 5000 feet with a maximum of one mile. 

Primary battery was not considered for the above reasons. 


A comparison of the cost of the floating charge system and the 
alternating current system shows that the cost of apparatus for one 
bridge amounts to approximately $1,400.00 for the floating system 
and $1,800.00 for the alternating current system. It is to be observed 
that this figure includes the reserve for the floating system but does 
not include the cost of duplicate power supply for the alternating 
current system. It is our experience that one system may be main- 
tained as cheaply as the other. 

A few general observations may be of interest. 

in laying out transmission lines, where wires have to be placed on 
the end pins of the signal crossarm on telegraph pole line, we have 
used No. 6 A.W.G. hard drawn weatherproof copper wire. We have 
felt that this wire is as large as may be satisfactorily used, and that 
its mechanical strength is about as low as is desirable for a trans- 
mission line. 

Wherever we have used line voltages of more than 110 volts, in 
order that maintainers may not have to handle higher than 110 volts 
except on the line, we have used line transformers at all locations 
grounding one side of the 110 volt secondary. This permits a greater 
standardization of rectifiers. 

It is very important that transformers be of no greater rating than 
actually required and that they be efficient; otherwise transformer 
losses may form a considerable portion of the line load. Small air- 
cooled transformers are available for mounting on crossarm in 
ratings of 50, 100, 150, 200, 250, 500 and 750 watts. These are similar 
to transformers used for sign lighting and provided with 5 and 10 per 
cent. voltage regulation taps inside the primary winding. 


704 American Railway Association. 
Application of Alternating Current Supply. [March, 1924 





Booster transformers may be used to slightly extend the length of 
transmission lines, but it is much better to lay out a line on the basis 
of ample margin without boosting. 

For the operation of colored light signals on single track we have 
used transmission at 220 volts on Postal lines and 440 volts on 
Western Union lines using No. 6 copper in each case. The 440 volt 
arrangement is much more satisfactory. With 440 volt operation it 
is practical to make longer transmission from points where a lower 
rate and better service is obtained, making transmission as short as 
possible from small stations carrying a high rate and giving un- 
reliable service. In general it is not feasible to use sectionalizing 
switches to supply power from either end of the line as the trans- 
former adjustments all have to be changed. 

Maximum lengths of our power transmission lines are as follows: 

Three and four-track colored light signaling using 440 volts, 6 
miles. 

Single track colored light signaling using 440 volts, 14 miles. 

Single track semaphore signaling using 220 volts, 10 miles. 

It is worthy of note that the use of primary battery reserve with 
colored light signals would permit the use of longer transmission 
lines. 

Lightning arresters for pole mounting have only recently become 
available. It is now possible to secure a compression chamber ar- 
rester designed for 440 volts and of small enough capacity for the 
light loads carried on signal lines. Some of the carborundum types 
of arresters which have been in use on signal lines for years may be 
employed in a suitably designed box, mounted on the crossarm. 

Suitable reserve capacity should be provided to guard against 
failure. This is a more difficult matter than at first appears, inas- 
much as an individual rectifier may fail without there being anything 
special to call the maintainers’ attention to it, and continue until the 
battery runs down; while a failure of power supply is observed at 
any location and when power comes on again normal operation is- 
resumed. For this reason we have used nothing smaller than a cell 
of 75 ampere hours rating on intermittent 1 ampere discharge. 

Satisfactory rectifiers may be secured, some using both sides of the 
wave and others using one side of the wave. Where one manufac- 
turer produces both types, our preference has been for the double 
wave type due to the fact that the contacts had to break-only half as 
much current in the single wave type, although the single wave type 
is more efficient on light loads. Contacts now available appear to be 
satisfactory. 

In conclusion we may state that satisfactory service is obtainable 
by the use of commercial power with reserve battery. Considerable 
economies may also be effected, but each installation should be care- 
fully considered on its individual merits. 
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Mr. Rudd: I move a vote of thanks to Mr. Morgan. 
(Seconded and carried.) 


The Chair: Is there any discussion on this paper? We would 
like to have some discussion on it if any of the other roads care to 
give any of their experiences. 

Mr. Stoltz: I might say as a user of the system described by Mr. 
Morgan that his ideas as well as his thoughts check up exactly with 
our experiences. 


COMMITTEE XI.—CHEMICALS. 


I. S. Raymer, Chairman. 
A.R.A. SIGNAL SECTION SPECIFICATION 13324. 
MOTOR GASOLINE. 
(Submitted to letter ballot.) 

E. B. Smith (N. Y. C., East): The committee presents report on 
motor gasoline which was presented at the November, 1923, Stated 
Meeting. Under Material, section 2, paragraph 4, Sulphur, “Sul- 
phur shall not be over 1/10 of 1 per cent.” That is the specification 
which we promised to provide. 

Page 353, under distillation, we desire to eliminate section c. 

I move that A.R.A. Signal Section Specification 13324 for Motor 
Gasoline be accepted for submission to letter ballot. 


(Seconded and carried.) 


COMMITTEE X.—SIGNALING PRACTICE. 
F. B. Wiegand, Chairman. 


USE OF DERAILS. 
(Submitted to letter ballot.) 

Mr. Wiegand: Committee X submits report on but one of the 
subjects assigned and that is subject 4, investigate and report on 
the use of derails. I will ask Mr. Rudd, chairman of the sub-com- 
mittee, to handle that report. 

Mr. Rudd: The report is short and comprehensive. I will not 
read it. I move its acceptance for submission to letter ballot. 

(Seconded and carried.) 


JOINT COMMITTEE ON ELECTRIC TRACTION. 
W. M. Vandersluis, Representative. 


Mr. Wiegand: We also submit cooperative report, American 
Railway Association Joint Committee on Electric Traction. W. M. 
Vandersluis is the Signal Section’s representative. The report is 
submitted as information. I move its acceptance as such. 

(Seconded and carried.) 
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REVISION OF THE STANDARD CODE. 


Mr. Wiegand: Committee X had referred to it, the revision of the 
Standard Code. The committee has been asked to submit suggestions 
to the Operating Division. It is very important that the matter be 
handled promptly and at a meeting Wednesday, Committee X placed 
the matter before the Committee of Direction and asked that com- 
‘mittee’s approval of the submission of the following resolution to 
the Signal Section: 


“RESOLVED: That the Signal Section authorize the Committee 
of Direction to handle to a conclusion with the Operating Division 
its suggestions covering revisions of the Standard Code; and be it 
further . 

Resolved: That the approval of the suggestions covering revi- 
sions of the Standard Code by the Committee of Direction shall 
carry with it the approval of the Signal Section without further 
action by that body.” 


I move acceptance of that resolution. 
(Seconded and carried.) 


COMMITTEE VI.—DESIGNS. 
E. K. Post, Chairman. 


E. K. Post (Penna.): The committee presents as assignment 1, 
the following revised drawings: 


R.S.A. SYMBOL PLATE NO. 4. 
(Submitted to letter ballot.) 
Mr. Post: I move that this drawing be accepted for submission 
to letter ballot, superseding subject-matter in the Manual. 
(Seconded and carried.) 


R.S.A. 1056. 
TERMINAL BLOCKS. 


(Submitted to letter ballot.) 


Mr. Post: R.S.A. 1056, page 372. In addition to the revision 
shown on page 369, suggestions have been made which the commit- 
tee accepts. The depth of the recess in the porcelain for the com- 
pound be increased to one-half inch, and the length of the binding 
post to be reduced to 1-74 inches. I move that R.S.A. 1056 as re- 
vised be accepted for submission to letter ballot superseding sub- 
ject-matter in the Manual. 

(Seconded and carried.) 
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A.R.A. SIG. SEC. 1085. 
PIPE CARRIER—DETAILS. 


(Submitted to letter ballot.) 


Mr. Post: A.R.A. Sig. Sec. 1085, found on page 373, revised as 
shown on page 369. I move that this drawing be accepted for sub- 
mission to letter ballot, superseding subject- matter in the Manual. 

(Seconded and carried.) 


R.S.A. 1223. 
SWITCH BOX CONNECTIONS. 


(Submitted to letter ballot.) 


Mr. Post: R.S.A. 1223, found on page 374, revised as shown on 
page 369, and in addition the following changes have been suggested, 
which the committee accept: shoulder on the ball stud to be made 
9/32 inch thick and made hexagonal; the length of thread on ball 
stud 12236 to be.made 1% inches and jam nut added; inside diameter 
of parts, 12232, 12233 and 12234, to be increased 1/32 inch. It has 
also been suggested that we specify rolled alloy steel for ball studs. 


E. J. Relph (Nor. Pac.): Is the fibre bushing to be the same as 
shown on R.S.A. 1055 and A.R.A. Sig. Sec. 1454, and then further 
revised to meet the requirements of A.R.A. Signal Section Specifica- 
tion 1323? 


Mr. Post: The fibre bushing is not necessarily the same as those 
shown in the other drawings and the committee expects to make 
slight changes in the fibre bushing shown on other drawings, in- 
creasing the inside diameter and the outside diameter where neces- 
sary. 

Mr. Relph: Yes, otherwise it requires the carrying in stock of 
different outside diameter bushings. 


Mr. Post: We have that on the docket as work to be done later. 


Mr. Relph: With reference to the one inch round point lug. We 
have received two shipments of lugs with round iron, not finished. 
The drawing does not call it finished. I suggest that the hole in the 
rod be shown drilled 1-1/64 inch and not drilled and reamed. 

Mr. Post: The committee accepts the suggestion that we show 
the point lug finished. There is a slight difference of opinion as to 
increasing the diameter of the hole. If we show it reamed it will 
agree with similar drawings, for instance, our drawings of cranks 
and jaws show hole reamed for 7% inch pin. 

Mr. Relph: I understand that was for allowing for the creeping 
of steel. 

I further call attention to the crank arm; it shows 13/16 inch ream 
hole for 12235. 12235 is an assembled unit, the largest diameter of 
which is 13% inches. It seems to me the hole should be drilled to the 
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thousandths of an inch which would allow clearance for the fibre 
bushings. 


Mr. Post: It was intended that the hole should be reamed for the 
fibre bushing, 12232. We accept the suggestion and will change that 
reference. 


Mr. Beck: When Mr. Post referred to alloy steel was he refer- 
ring to a non-corrosive steel? 

I understand there is what is known as a monel metal, which is 
non-corrosive. 

Mr. Post: It is not intended to cover that metal. 

The committee accepts these suggestions. I move that R.S.A. 
1223 as revised be accepted for submission to letter ballot supersed- 
ing subject-matter in the Manual. 

(Seconded and carried.) 


A.R.A. SIG. SEC. 1461. 
SWITCH LAMP BASE-SOCKET. 


(Submitted to letter ballot.) 


Mr. Post: A.R.A. Sig. Sec. 1461 on page 375, revised as shown on 
page 369. I move that this drawing be accepted for submission to 
letter ballot superseding subject-matter in the Manual. 

(Seconded and carried.) 


A.R.A. SIG. SEC. 1544. 
ELECTRIC LAMPS AND ADAPTER. 


(Submitted to letter ballot.) 


Mr. Post: A.R.A. Sig. Sec. 1544, on page 376. I move that this 
drawing be accepted for submission to letter ballot superseding 
R.S.A. 1329 in the Manual. 

(Seconded and carried.) 


A R.A. SIG. SEC. 1545. 
MECHANICAL DWARF SIGNAL. 


(Submitted to letter ballot.) 


Mr. Post: A.R.A. Sig. Sec. 1545, on page 377. I move that this 
drawing be accepted for submission to letter ballot. 
(Seconded and carried.) 


Mr. Relph: The drawing should carry reference numbers for the 
ordering of parts, the same as the present dwarf signal and other 
drawings in the Manual, and I would also suggest that the drawing 
show the lamp in dotted lines and that the word “lamp” be elimin- 
ated. I had difficulty in finding the shield but finally found it on 
drawing 1412. The shield on drawing 1412 is for a three-light spec- 
tacle. 
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Mr. Post: This is a new drawing and none of the details have yet 
been prepared. The details will be prepared later. 


Mr. Relph: How are you going to order the spectacle casting 
and the rest of the parts shown without proper reference numbers? 

Mr. Post: The committee felt they did not want to proceed to 
prepare a lot of details until the dwarf signal itself had been accept- 
ed by letter ballot. 

Mr. Relph: When the drawing was previously presented I called 
attention to the blade which I understood was to be included. I 
assume this blade is to be enameled. 


Mr. Post: It is the intention of the committee to prepare details 
to be submitted later. 


Mr. Relph: You refer to A.R.A. Sig. Sec. 1548 as a new drawing. 
Why are the “primes” used to designate feet and inches? In revis- 
ing R.S.A. 1223, the “primes” have been omitted. They have also 
been omitted from A.R.A. Sig. Sec. 1552 and are used in A.R.A. 
Sig. Sec. 1545 and 1548. 


Mr. Post: I think in order to be consistent we might take them 
off A.R.A. Sig. Sec. 1545 and 1548. 


Mr. Relph: Ejither take them off or put them on all drawings. 


Mr. Stoltz: Mr. Relph, there is a note on page 374 on R.S.A. 1223, 
saying “Scales and dimensions are given in inches,” and that does 
not appear on A.R.A. Sig. Sec. 1548. Where the prime marks are 
used the note is unnecessary. 


Mr. Post: I move that A.R.A. Sig. Sec. 1545 be accepted for sub- 
mission to letter ballot. 


(Seconded and carried.) 


A.R.A. SIG. SEC. 1548. 
ENAMELED STEEL SIGNAL BLADES. 


(Submitted to letter ballot.) 


Mr. Post: A.R.A. Sig. Sec. 1548, found on page 378. I move that 
this drawing be accepted for submission to letter ballot. 
(Seconded and carried.) 


Mr. Relph: A.R.A. Sig. Sec. 1548 as shown is not sufficient. 
The specification shown thereon with dimensions will allow, the 
furnishings of blades of various designs, necessitating the use in 
some instances of blade plates. Blades being reinforced by different 
designs of construction, will necessitate blade plates of different 
design and add to confusion of materials in stock. The signals on 
a six arm bracket pole would not offer a symmetrical picture with 
six blades of different design. The drawing and specification should 
be more specific. 
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Mr. Post: At the present time the various blade grips are covered 
with patents and this drawing was prepared with the idea that the 
manufacturers would meet this wind pressure test and the torque 
should fall between the lines specified on this plan and they would 
furnish suitable blade grips but we have not attempted to cover the 
details of blade grips. 

I move that this drawing be accepted for submission to letter 
ballot. 

(Seconded and carried.) 


A.R.A. SIG. SEC. 1562. 
BASE FOR ONE-WAY WALL MACHINE. 


(Submitted to letter ballot.) 


Mr. Post: A.R.A. Sig. Sec. 1552, page 379. 

Mr. Relph: How are we going to hold the rack in place? A 
wrought iron strip is used to fasten the rack. I notice that holes 
are provided but wrought strip for holding the rack in position 
has not been provided. | 

Mr. Post: Mr. Relph calls attention to a part that has been omit- 
ted and we will add the strip as suggested by him. 

I move that this drawing be accepted for submission to letter 
ballot. 

(Seconded and carried.) 


A.R.A. SIG. SEC. 1556. 
BONDING MANGANESE FROGS. 


(Submitted to letter ballot.) 
Mr. Post: A.R.A. Sig. Sec. 1556, on page 380. I move that this 


drawing be accepted for submission to letter ballot. 
(Seconded and carried.) 


ELECTRIC LAMPS FOR SIGNALS. 


Mr. Post: The report on page 370 as to information for electric 
lamps for signals. I move that same be accepted as information. 
(Seconded and carried.) 


A.R.A. SIGNAL SECTION SPECIFICATION 12322. 
ONE INCH WROUGHT IRON SIGNAL PIPE. 
(Submitted to letter ballot.) 

Mr. Post: A.R.A. Signal Section Specification 12322, for One Inch 
Wrought Iron Signal Pipe. In paragraph “c” the word “pound” should 
be changed to “pounds.” 

I move that A.R.A. Signal Section Specification 12322, as revised, 
be accepted for submission to letter ballot, superseding subject- 
matter in the Manual. 
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The Secretary: As a matter of information, the number which is 
12322 will become 12324 if approved by letter ballot. 
(Seconded and carried.) 


SIGNS, SYMBOLS, ABBREVIATIONS, ETC. 
E. K. Post, Conferee. 


STANDARDIZATION OF PIPE FLANGES AND FITTINGS. 
C. F. Stoltz, Conferee. 


Mr. Post: The cooperative reports on page 382 are submitted as 
information and I move that they be accepted as such. 
(Seconded and carried.) 


COMMITTEE VII.—CONTRACTS AND VALUATION. 
G. E. Beck, Chairman. 


Mr. Beck: The committee submits for consideration at the 
Annual meeting reports on the following subjects: 

Revision of table of interlocking units and values. 

Revision of form of invitation to bidders on block signal and 
interlocking work. 

Material percentages. 

Interlocking agreement. 


TABLE OF INTERLOCKING UNITS AND VALUES. 
(Submitted to letter ballot.) 


Mr. Beck: Table of interlocking units and values has been revised, 
as shown on page 383. I move the table be accepted for submission 
to letter ballot, superseding subject-matter in the Manual. 

(Seconded and carried.) 


FORM OF INVITATION TO BIDDERS ON BLOCK SIGNAL 
AND INTERLOCKING WORK. 


(Submitted to letter ballot.) 


Mr. Beck: We present proposed revision of the third paragraph 
of Invitation to Bidders, on page 384, and I move its acceptance for 
submission to letter ballot, superseding subject-matter in the Manual. 
This is a transfer of Standard Section. 

(Seconded and carried.) 


MATERIAL PERCENTAGES. 

Mr. Beck:. The subject-matter on page 384 is in line with the 
study which has something to do with valuation and wil! also be 
valuable for estimating purposes. To obtain the material per- 
centage value for material, for instance, we studied three plants 


o4 
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using material costs as of 1910 to 1914. If anybody is using this for 
estimating purposes he will have to change the figures somewhat, 
as they will differ, but the percentages should not be changed much. 
This covers electromechanical interlocking, mechanical interlocking, 
electric interlocking, electropneumatic interlocking, automatic sig- 
nals d.c., automatic signals a.c. on steam lines, automatic signals a.c. 
on electric lines. We are submitting all of it as information, and I 
sO move. 


Mr. Post: On page 385 you have a heading “Straight mechanical 
interlocking.” Would not “Mechanical interlocking” be sufficient? 


Mr. Beck: I suppose so, but we wanted you to know it had no 
electrical adjuncts. However, we will accept that suggestion. 
(Seconded and carried.) 


INTERLOCKING AGREEMENT. 


Mr. Beck: On page 388 we have a proposed interlocking agree- 
ment. We have received one very constructive letter of criticism 
from Mr. Post on this subject and I am sure the committee will 
appreciate more of a like calibre. It is understood, of course, that 
we are not all equipped with legal minds. We can think of sug- 
gestions in changing these paragraphs but it is a question as to 
whether they will all have the proper value inasmuch as the agree- 
ment has to pass the legal talent on the various roads. This was 
submitted for discussion with the hope that it would bring forth 
plenty of it. We have no means of hoping that it will ever go by. 
I would like the Chair’s consideration’as to whether we will cover 
it by paragraphs or otherwise. 

The Chair: I wish you would cover it by paragraphs; it should 
receive a great deal of discussion at this meeting. 

Mr. Beck: One of the suggestions by Mr. Post was that we fill 
in these blanks which will assist anyone in going through the agree- 
ment to keep the various parties in their place. 

F. P. Patenall (B. & O.): In the first paragraph why do we say, 
“a first-class interlocking plant?” 

Mr. Beck: That term was taken from a contract. The sugges- 
tion, however, has been made by Mr. Post to eliminate “first-class.” 

Mr. Seifert: Would the committee consider making that “a mod- 
ern interlocking plant” instead of “first-class?” 

Mr. Beck: I think we should say “construct an interlocking 
plant,” and assume that it is not going to be ancient. 

Mr. Patenall: I suggest to the committee that in paragraph 2 
the committee refer more particularly to some unit basis. I think 
the Signal Section now has a method of computing all units and it 


Signal Section. 713 
March, 1924] Committee VII.—Contracts and Valuation. 





seems to me that the table of interlocking units and values should 
be referred to in this paragraph. 


The Chair: It is so intended. 


Mr. Beck: The committee understood that the agreement would 
tie in with the distribution of units. We now have a unit value table 
and the distribution of those units are now going to be tied in with 
an interlocking agreement. 


Mr. Patenall’s suggestion to give A.R.A. reference to the unit 
basis can be considered. 


Mr. DeMeritt: Paragraph 6. I notice it takes in the crossing it- 
self. It seems to me that is usually covered by a separate contract, 
and I wonder whether in combining the two you have taken care of 
the features usually embodied in the crossing contract. 


E. B. Pry (Penna): In connection with paragraph 11, the second 
line from the bottom reads, “ and shall be discharged for sufficient 
reasons upon request in writing from the managing officer of the 


company,” etc. I would like to suggest instead of being discharged, 
“removed from joint service.” 


Mr. Beck: We already have that suggestion from Mr. Post. I 
did not think we should consider Mr. Post’s suggestions in detail 
because there have been so many of them but I assure you that they 
will all be considered and we would like to get many more letters 
like his. 


Mr. Stevens: I should think paragraphs 15 and 16 would be diffi- 
cult to properly carry out with justice to all concerned unless there 
is some broad principle laid down which will define improper main- 
tenance. 


Mr. Beck: That will all be considered. 


Mr. Seifert: Paragraph 16 is not practical on all crossings. It is 
frequently that a merchandise train has preference over some branch 
line passengers. 

Mr. Beck: It is standard practice to give the passenger train 
preference. We never hope to draw a standard agreement that is 
going to be used literally as written. We can merely suggest that a 
certain line of action will be followed; for instance, consider the 
liability clause in the contract. You may not agree with the liabil- 
ity clause as written, but it will immediately suggest that you do 
not want to forget that a liability clause should be written. If Mr. 
Seifert has some particular crossing where he wishes to give a 
freight train preference he would certainly be at liberty to write 
that into the agreement covering that location. 


Mr. Seifert: That practice is followed throughout on many west- 
ern lines; that is, on branch line crossings, where the main line has 


714 American Railway Association. 
Committee VII.—Contracts and Valuation. [ March, 1924 





preference and merchandise or freight trains get preference over 
passenger trains on what we ordinarily call, a dinky branch line. 


Mr. Beck: Mr. Post also brought up that subject and the com- 
mittee will consider its elimination or go into more detail. I rather 
think myself the frogs can be eliminated. 


Mr. Stevens: Have you taken proceed signals out instead of 
signals? 

Mr. Beck: It was suggested by Mr. Post that we eliminate the 
word “hand” signals and fix the paragraph in such a way that the 
stopped train will be advanced in signal indications. 


Mr. Stevens: That is the point; “when permitted by signals to do 
so,” is proper. 

You are trying to differentiate there between hand signals and 
interlocking signals by the use of the word “proceed?” That is in 


the second ‘‘Whereas.” 


Mr. Beck: That is something that has been written into the old 
agreements and it is practically in line with authority from the State 
Utility Commissions. 

The Chair: One of the assignments for Committee V next year 
is to prepare instructions for the handling of interlocking plants out 
of service and it might be a good plan for this committee to check 
with Committee V on that and they may be able to write something 
into this agreement before it is presented at the next meeting. 


Mr. Beck: Mr. Gault suggested that I say that some of the State 
Commissions might object to paragraphs 15 and 16 as written and 
everybody, of course, will have to know what local laws they have 
to observe when drawing up their agreements. You may not agree 
with every paragraph exactly as it is written. We would not expect 
you to; yet at the same time the contract may be used by some of 
the smaller carriers entirely without hurting themselves or anybody 
else and feel that they were fully protected. It you have legal talent — 
on your road who like to dictate just how your wording should be. 
and how your commas and periods should be placed, this, at least, 
will act as a guide in plotting and laying out the agreement. If we 
can furnish that guide we will feel that we have done good work. 
If those who have not cared to speak on the floor will write us their 
suggestions of a constructive nature, telling us perhaps what they 
have to cover in their own local field, and we can embody it in the 
general work, that will be so much the better. Mr. Gault, the chair- 
man of the sub-committee handling this assignment, wants copies 
of typical contracts on your roads, if you have any. 


P. M. Gault (Ill. Cent.): The sub-committee had a difficult time 
with this subject. We have several hundred men here and no doubt 
everyone of them has his own ideas as to the way contracts should 
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be written. The sub-committee, consisting of five or six men, went 
over this subject in detail. Every paragraph was discussed and 
there were just as many ideas on how each paragraph should be writ- 
ten as there were men present and we finally compromised on what 
is printed. We all realize that it is not complete. As Mr. Beck said, 
it is only a guide, and the only way we can get anything that will be 
of any value is to get some assistance from some of you men who 
have had experience along this line and perhaps have a typical form 
of contract that you are using on your railroad. We should be very 
glad to incorporate as many of the ideas in those contracts as we 
can as long as we can keep them from conflicting. 


(Submitted for discussion.) 


COMMITTEE VIII—ALTERNATING CURRENT 
AUTOMATIC BLOCK SIGNALING. 


C. H. Morrison, Chairman. 


AVAILABILITY, APPLICATION AND ADVANTAGES OF 
RECTIFIERS FOR SIGNAL SYSTEMS. 


L. F. Vieillard (Long Island): The committee’s report is found 
on page 394 under assignment 2 and the report is presented as prac- 
tically the same as presented in New York at the November, 1923, 
Stated Meeting, with the exception of some changes whereby com- 
mercial references were left out. I will take up a few corrections 
that were received and will note them as we go through this report. 


The first correction that the committee has and desires to make 
is on page 394, under paragraph 1. We would like to change the 
word “power” to “electric interlocking.” 

In paragraph 6, the same section, we would like to increase the 
voltage value to fifteen to take care of position light signaling. 


The next correction is found on page 398 and is paragraph 4 under 
the column marked “Series Line Charge,’ and we would like to 
change the word “short” in the next to the last line to “shorter.” 

The Chair: This report was not printed for the November, 1923, 
Stated Meeting, was it? 

Mr. Vieillard: No, it was withdrawn by the committee by reason 
of the fact that commercial references were made to various units 
and it was thought by the Committee of Direction that was not the 
proper thing. 

I move that this report be accepted as information. 


(Seconded and carried.) 
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AMERICAN COMMITTEE ON INDUCTIVE 
COORDINATION. 


W. M. Vandersluis, Representative. 


Mr. Vieillard: I received no instructions from our chairman, Mr. 
Morrison, relative to’ the information found on page 400, so there- 
fore I cannot remark on that. 

The Chair: Mr. Vandersluis can probably help you. 

Mr. Vandersluis: In accordance with the instructions, the con- 
feree members report through certain committees and the repre- 
sentative of your Section on the American Committee on Inductive 
Coordination is to report through Committee VIII. 

The report as here written states the action which has been taken 
up to the time when it was necessary to have this information in the 
Secretary’s office. 

Since that time the Program Committee, appointed at the first 
meeting of the American Committee on Inductive Coordination, has 
met and laid out a suggested program which is being sent around 
for approval and it is expected that this committee will start on the 
work very shortly. 

I move that this report be accepted as information. 

(Seconded and carried.) 


COMMITTEE III.—POWER INTERLOCKING. 
F. W. Pfleging, Chairman. 


A.R.A. SIGNAL SECTION SPECIFICATION 12724. 
TIME LOCKS. 


(Submitted to letter ballot.) 


A.R.A. SIGNAL SECTION SPECIFICATION 12824. 
| TIME RELEASES. 


(Submitted to letter ballot.) . 


F. W. Pfleging (Union Pac.): You will find the report of Com- 
mittee III on page 408. We have a letter from Mr. Beck, Chairman 
of Committee VII, with reference to section 2-a, page 408 and sec- 
tion 6 on page 413. 

Section 2. Tender. These paragraphs should be omitted from the 
specifications as they are now properly a part of and included in in- 
vitation to bidders on automatic block signals and interlocking work, 
on page 384 of Committee VII’s report. At the time Committee III 
inserted “Tender” in both of these specifications we were not aware of 
Committee VII’s intention, and therefore the recommendation of the 
committee is to omit section 2, Tender, from he time lock and time 
release specifications, as this will properly be part of the main specifi 
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cation of automatic block signals and interlocking and can be in- 
serted as the paragraph is written under that specification. 


This being a standard section as passed by letter ballot under 
Committee VII’s report the same standard section number will 
apply. 

Under “Time locks,’ Mr. Post recommends that sections 10-a-3, 
10-a-4, 10-a-5 and 10-b be inserted in the specification instead of the 
alternate requisite section. The committee is agreeable and will 
change these accordingly, leaving a blank space to be filled in by the 
purchaser. 

In “Time Releases,” section 9-a-3, 9-a-4, 9-a-5 and 9-b, the same 
applies. The committee is agreeable and will change these accord- 
ingly, leaving a blank space to be filled in by the purchaser. 

With the changes at noted, I move that A.R.A. Signal Section 
Specification 12724—-Time Locks and A.R.A. Signal Section Specifi- 
cation 12824—-Time Releases be accepted for submission to letter 
ballot. 

(Seconded and carried.) 


TOWER LAYOUTS. 


The Chair: Have you any report to make on the question of 
tower layouts? , 

Mr. Pfleging: No, we have received a number of diagrams of 
towers from the various members but we have had no complete 
report from all the roads so far. About half of them have reported 
and as soon as we receive them we will meet with the Maintenance 
Committee of the Telegraph and Telephone Section. 


(Afternoon session.—Recess.) 


MARCH 14, MORNING SESSION. 


The meeting convened at 10:00 a.m., B. T. Anderson, Chairman, 
presiding. 


COMMITTEE IX.—OVERHEAD AND UNDERGROUND 
LINES. 
G. W. Chappell, Chairman. 

G. W. Chappell (N. Y. N. H. & H.): The committee submits for 
consideration reports on the following subjects: 

4, Present recommendations as to the type of construction of 
underground high and low tension lines, including sizes of wires. 

5. Prepare specifications for overhead high and low tension lines, 
including sizes of wires. 
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Mr. Patenall: I hope the chairman of the committee will not 
undertake to read this entire report. I suggest he simply call atten- 
tion to the headings so that the matter can be handled very generally 
with the understanding that the specification as it stands is a standard 
of the Telegraph and Telephone Section and for that reason should 
be adopted by the Signal Section without very much discussion. 


Mr. Chappell: I move that the underground crossing specifica- 
tions shown on pages 453, 454, 455 and 456 be accepted as informa- 
tion. 


(Seconded and carried.) 


SPECIFICATIONS FOR THE CONSTRUCTION OF WOOD 
POLE LINES ALONG RAILROADS FOR TELEGRAPH 
AND TELEPHONE SERVICE. 


Mr. Chappell: Since those specifications were printed, the Tele- 
graph and Telephone Section have made some revisions. They agreed 
on and adopted certain revisions in February, and it is quite proper 
that they should be incorporated in this set of specifications. I will 
read the changes. 


Page 457, section A-4, Illustrations. Eliminate the words “co- 
operate with and” in second line. 


Page 476, section E-21, Side arms. Eliminate last sentence, read- 
ing as follows: “If, however, special ‘H’ fixture crossarms shown in 
Drawing T. & T. 1302 are available they may be used for this pur- 
pose.” 


Page 476, section E-22, Pins. Insert the word “galvanized” be- 
tween the words “half-inch” and “steel” in first sentence. Add 
sentence to read as follows: “As shown in drawing T. & T. 1317.” 


Page 477, section E-26. This paragraph is to read as follows: 
‘“‘Where conditions are such that corrosion is not likely to occur, 
ungalvanized steel pins may be used.” 


Page 481, section F-7, Corners at which guying may be omitted. 
First sentence revised to read as follows: “When corner poles are 
set in firm earth guying may be omitted when the ‘lead’ and ‘pull’ 
on the poles are as specified in Table F-4.” 


Page 488, section F-44, Use of “H” fixtures in storm guying. The 
words “where practicable shall” be substituted for the word “may” in 
second line. In the last line of first sentence, substitute the word 
“twenty” for “thirty” and the word “thirty” for “forty.” 


Page 501, section J-7. Insert this paragraph on page 499 under 
section J-6. 
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Page 502, section J-12. Eliminate the words “curves and” in first 
sentence. 

Page 504, section J-24. Substitute new paragraph to read as fol- 
lows: “That portion of the copper wires (new or old) which is to 
be inserted into the sleeve shall be cleaned by rubbing wire 
thoroughly with No. 00 emery cloth until all traces of tarnish, cor- 
rosion, grease or other foreign matter has been removed. Only 
clean sleeves of the same size as the wire to be spliced shall be 
used.” 

Page 560, section K-6. Section revised to read.as follows: “When 
aerial cable is to be carried on a line with open wires, it is desirable 
to place the cable below the bottom crossarm. The space between 
the point of messenger attachment and the lowest crossarm shall 
be not less than two feet.” 

Page 506, section K-7. Section revised to read as follows: “When 
it is necessary to place the cable above the open wires, the separa- 
tion between the point of messenger attachment and the top cross- 
arm should be not less than three feet for spans less than 150 feet 
and not less than 314 feet for spans over 150 feet.” 

Page 508, section K-16. The second sentence is revised to read 
as follows: “Strain plates shall be used in all cases.” 

Page 510, section K-23. Second sentence revised to read as fol- 
lows: “When cable is pulled around the outside of a corner pole, it 
must be protected from the pole by a properly lubricated rope mat 
or approved equivalent.” 

Page 516, section L-8, Type 2 construction. Substitute letter 
“C” for letter “A” in the third line. Substitute letter “D” for the 
letter “B” in the fifth line. 

Page 520, Table L-6, Stringing Sags and Tensions at 60°F. for 
Wires in Long Spans. The first four lines of this table revised as 
follows: “1-1/3” instead of “144” under Grade 3 Lines; “2-1/3¥ in- 
stead of “214” same column; “2-2/3” instead of “234” in third line 
under Grade 4 Lines; “2-1/6” instead of “2%” in third line, and 
“3.1/6” instead of “314” in fourth line under Grade 5 Lines. 

Page 524, section M-9. Fifth sentence to read as follows: “No. 
8 B.W.G. iron shall be employed ordinarily for guard screens in 
places where the life and strength of this wire is satisfactory.” 
Sixth sentence to read as follows: “In places where the life and 
strength of No. 8 B.W.G. iron is not satisfactory No. 6 B.W.G. iron 
or No. 8 B.W.G. copper should be used.” 

Page 524, section M-10. The following added to the first sentence 
of this section: “The poles on which the guard wires are dead end- 
ed shall be head guyed away from the crossing, using either No. 6 
steel wire or 4000 pound strand when the guard screen is made of 
No. 8 B.W.G. wire, and with 4000 pound strand when the guard 
scheen is made of No. 6 B.W.G. wire.” 
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Page 554, Drawing T. & T. 1321, Crossarm Guys. The following 
note to appear on this drawing: ‘“‘The guys shall be attached to the 
poles at a point approximately eight inches below the crossarms.” 


Page 570, Drawing T. & T. 1337, Tying Iron Wire to Side Groove 
Insulators. This drawing to be revised to show ends of the tie 
wire turned back toward the insulator. 


Page 589, Drawing T. & T. 1357, Dead Ending Messenger Strand. 
Revised note relative to strain plates to read as follows: “Strain 
Plates shall be used.” 

It is the thought of the committee that a notation should be made 
on Drawing T. & T. 1341, page 574, to the effect that the first and 
third sketches are the recommended practice for dead ending signal 
wires. We do not approve of dead ending signal wires in accord- 
ance with plan 1340 and wish to go on record to that effect. We 
feel the matter can be taken care of with a notation on plan 1341 
to the effect that the first and third sketches on page 574 are recom- 
mended for dead ending signal wires. 


E. T. Ambach (B. & O.): I want to call attention to another cor- 
rection as shown on T. & T. Section Drawing 1368, on page 600, 
Method of Bonding Aerial Cable to Messenger. There is a supple- 
mentary drawing to be made up indicating a method of bonding the 
cable to the messenger wire by means of a piece of sheet lead and a 
two-bolt clamp in place of the three-bolt clamp. That will be issued 
in the T. & T. Circular for the Annual meeting which will be held 
in September. I believe this committee should make a recommenda- 
tion to the Telegraph and Telephone Section for the purpose of cor- 
recting the method of dead ending of signal wires. We have had 
quite some argument on that proposition and I think that the in- 
fluence of the Signal Section should be added to the recommenda- 
tioh of certain members of the Telegraph and Telephone Section 
and it will help to straighten out what that committee is trying to. 
do. 

B. J. Schwendt (T. & O. C.): According to T. & T. 1341, there is 
no conflict with what we have in the Manual now unless you change 
the title of all of this to make it apply to signal service. As the 
title now reads, it is for telegraph and telephone service. Is it in- 
tended to put it in the Manual as written or is it to be stated some 
place that the same practice is to be or may be used for signal wire? 


Mr. Stevens: I wondered if the chairman had finished his pre- 
sentation? I wanted to talk on the general subject with reference 
to the report and Mr. Chappell has illustrated it for me. 

The heading of the specifications is: “Specifications for the con- 
struction of wood pole lines along railroads for telegraph and tele- 
phone service.” It seems to me before we can have anything which 
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is of very great value to the members of the Signal Section it will 
have to go farther. | 

Mr. Chappell calls attention to the fact that the dead ending plan 
we want to use is T. & T. 1341 rather than something else. I wonder 
whether the Signal Section should accept this only as information 
or whether it should be endorsed by it. There must be, when you 
are considering communicating circuits, a great many provisions 
which would not affect signal circuits and we know that when we 
get to using alternating current to a large extent, a great deal of 
consideration must be given to the construction of pole lines which 
is not covered in these specifications. 

I am discussing the question on the proposition of the ultimate 
handling of the report rather than advancing any criticisms to the 
report and wondering whether it is worth while for this Signal 
Section to print all of this material without some digestion on the 
part of the Signal Section. 

L. Brown (A. T. & S. F. Ry.): On page 466, the drilling of the 
holes for the two bolts is shown as 21/32 in. Should that not be 
11/16? 

Mr. Stevens: These are undoubtedly specifications which have 
been arrived at probably as a compromise with the Western Union. 
They are now trying to buy poles in southern Texas with 21/32 in. 
holes for the through bolts. They could not get bits to bore the 
holes and had to go all over the country to get a 21/32nd in. size bit. 
The pole company from which they contracted to buy their poles 
have cancelled the contract on account of the small variable dimen- 
sions, which have been given. This is only one more illustration of 
the point I wanted to raise about the desirability of accepting this 
as anything but information as to what the T. & T. specifications 
are. I do not believe we can change any of this so it is not worth 
while discussing it in detail except to bring out these points with 
reference to the handling. 

The Chair: Mr. Chappell, did you make a motion of any kind? 
Are you submitting this as information? 

Mr. Chappell: No, our recommendation is that it be accepted for 
submission to letter ballot, as revised, superseding subject-matter 
in the Manual. 

Mr. Stevens: I think the proposed action of the committee is un- 
wise. 

Mr. Chappell: The committee feels that it would be a good idea 
if the Signal Section adopted the specifications, even though perhaps 
there may be some things about them that are not just what we 
would like, and after adopted, changes that suggest themselves could 
be probably ironed out. On the whole, they are fine specifications 
and the Telegraph and Telephone Section are very anxious to have 
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the Signal Section adopt them so as to strengthen their cause and 
be of mutual benefit to both Sections of the A.R.A. if they have 
occasion to go before public utilities and other organizations in re- 
gard to pole line work. We cannot see any great objections to the 
adoption of these specifications, and we do believe that after being 
adopted revisions that may suggest themselves can be made from 
time to time. It is quite possible that the Telegraph and Telephone 
Section will revise the specifications from time to time, as was done 
at their last meeting. Committee IX cannot see its way clear to 
write up a set of specification which would be so near like the Tele- 
graph and Telephone, and because of the repetition there would be 
a likelihood of not getting it approved by the A.R.A. 


Mr. Post: I am inclined to agree with Mr. Stevens that this 
should be accepted as information. As I understand it, there were 
several revisions considered by Sub-Committee A of Committee I 
of the Telegraph and Telephone Section last February and I believe 
Mr. Chappell has given us the benefit of those revisions, but they 
are still in committee. I understand these revisions have not yet 
been approved by the Telegraph and Telephone Section. 

This same committee will also hold a meeting some time in May 
to consider some more revisions to these specifications, and my 
guess is that they will be continually revising them. If we adopt 
them as our specifications, I do not believe we will ever be able to 
keep up with Telegraph and Telephone revisions that they will be 
making to it. 

It seems to me that some reference could be made in our Manual 
to the fact that there are such specifications and state where they 
can be found. I think in previous discussions that has been our 
understanding. It would seem to me it would be a very much more 
satisfactory condition of affairs if we can handle it in that way. 


Mr. Stevens: In addition to Mr. Post’s remarks, it is a fact that 
this only covers about half the ground for a Signal Section power 
line. We in California, for instance—not offering that as any criti- 
cism of the report—have to comply with certain state requirements. 
That is taken care of in the report, but we have to deal with high 
voltage wires and a great many of the state requirements are pretty 
good, and ought to be used by this Section. So that after we have 
adopted these specifications, we have not received what we want. 
That is the point I want to bear down on. 

Mr. Gault: Do these specifications comply with all the regula- 
tions of the various states and commissions? 

Mr. Chappell: No, I do not think they do. But the first para- 
graph takes care of this—‘‘Where any requirements of these speci- 
fications do not meet municipal or state requirements such municipal 
or state requirements shall govern.” I do not think you could write 
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a satisfactory specification that would take care of the municipal 
laws in the different states. 


R. M. Phinney (C. & N. W.): I think before this is finally ap- 
proved, the committee should reconsider the question. There are 
at least ten of these plans by which dead ending is affected and a 
number of plans should be eliminated completely. For instance, 
T. & T. 1342, 1343, 1348 and 1350 will be taken out. 


Mr. Chappell: We do not want to make any change in the specifi- 
cations. Our thought is to adopt an exact copy of the Telegraph 
and Telephone specifications and put a notation on T. & T. 1341 to 
the effect that it is the recommended practice of the Signal Section 
for dead ending. 


Mr. Stevens: There are Western Union standards that the Signal 
Section does not want to follow. We do not as far as my depart- 
ment is concerned. We use some Western Union standards, but we 
go a great deal farther in many instances to strengthen a line. They 
are coming to our way of thinking, or rather the Postal way of 
thinking, because the Postal is not on the right-of-way. I do not 
believe we are ready to endorse these specifications in their entirety 
as the Signal Section of the A.R.A. 


C. A. Christofferson (Nor. Pac.): We have a Western Union pole 
line on our railroad and all of our signal wires are on their poles. 
Outside of the poles themselves, we have never had the Western 
Union interfere any at all with our fixtures. They say: “This is 
your work; go ahead, put it in as you want to have it.” 


Mr. Ambach: In defense of the entire proposition, I might say 
that the specifications are a combination of the Western Union, 
Postal Telegraph, American Telephone and Telegraph Companies. 
The three specifications differ in some very vital points and each one 
of the differences has been thrashed out by the Telegraph and Tele- 
phone committee who are handling these specifications. 

In connection with the general proposition, I quite agree with 
Mr. Stevens that the Signal Section should not adopt these specifi- 
cations and place them in the Manual. The Telegraph and Tele- 
phone Section has adopted a resolution to the effect that specifica- 
tions of other Sections or other bodies, for instance, even the 
American Society for Testing Material, have been referred to in the 
Manual of the Telegraph and Telephone Section merely showing 
where these specifications can be found. Now these specifications 
will be changed from time to time, in fact, they are not half com- 
plete at the present time, and when they are complete we will start 
all over again. The Signal Section has been working on some of 
their specifications for years. The same conditions prevail and I 
believe we would be wasting time and money in printing same. 
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Mr. Gault: I can readily appreciate the fact that it is a duplication 
of work, but the specifications produced by the Telegraph and Tele- 
phone Section are not always readily available to signal department 
men, and I think that this is very desirable information for the 
Signal Section to have. 


Mr. Patenall: If the thought prevails that this should be accepted 
as information, I think we will all agree that it is a very valuable 
addition to the Signal Section compilations. It will be part of the 
proceedings, and I cannot understand why Mr. Gault would not be 
able to refer to any details required. 

Mr. Stevens: If the chairman of the committee is not inclined to 
change his recommendation, I would like to make a motion that it 
be accepted as information. 

I move that the report on Specifications for the Construction of | 
Wood Pole Lines Along Railroads for Telegraph and Telephone 
Service be received as information. 

(Seconded and carried.) 


Mr. Stevens: The chairman of the committee should not feel that 
when I make that motion it is with a criticism of the good work 
done by the committee. It is simply on account of the many reasons 
which have been advanced why this thing would not be of permanent 
value in the Manual because it cannot be any more than any one of 
our reports would be if we put it in the A.R.E.A. Manual. That is 
the whole proposition, and also that it does not cover the ground 
completely for signal construction. 


The Chair: In view of the fact that this report has been accepted 
as information and the members have brought out certain correc- 
tions which are desirable, it seems to me that it would be a good 
plan for the members who have changes to suggest that they write 
them up and send them to the chairman of the committee and let 
him bring that matter to the attention of the other section and see 
what action they desire to take, if any, on the question. In the 
meantime, we have certain specifications in the Manual which may 
want to be either withdrawn or revised and the committee can fol- 
low that matter up further. ; 

Mr. Chappell: As a point of information, will the committee be 
. at liberty to submit these specifications, as revised, for adoption at 
a future date? 

The Chair: If the Signal Section so desires, yes. 

E. G. Stradling (C. I. & L.): I would like to inquire if these 
specifications will be reprinted in the proceedings of this meeting, 
so that they will be available in the future for reference? 

Tke Chair: They will be printed in the Year Book. 
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COMMITTEE IV.—D.C. AUTOMATIC BLOCK SIGNALING. 
A. R. Fugina, Chairman. 


R. E. Green (M. C.): The committee received at too late a date 
a number of very good suggestions and criticisms on certain parts 
of the report and in those criticisms the question was brought up 
as to whether or not Committee IV should submit some of the forms 
and instructions for making tests—whether or not that work should 
have been presented by Committee V—and in order that Com- 
mittee IV might give these suggestions and criticisms careful con- 
sideration we would like to withdraw from this report the follow- 
ing: 

On page 419, Instructions for Making Train Shunt Resistance 
Tests; page 420, Record of Train Shunt Resistances; page 421, In- 
structions for Testing Resistance of Switch Circuit Controller Shunt- 
ing Circuits and Contacts; page 422, Record of Resistance for Switch 
Circuit Controller Shunting Circuits and Contacts; page 423, Maxi- 
mum Resistance for Switch Circuit Controller Shunting Circuits 
and Contacts. 

Committee IV would like to be definitely advised whether we 
should in the future present these reports and forms or whether 
Committee V should present them and whether we should cooperate 
with Committee V. It was Committee IV’s understanding that our 
assignments gave us a pretty broad field and for that reason we did 
not assume that the matter should be handled through Committee V. 


Mr. Vandersluis: Instructions to Committee IV, in the outline of 
work, do not definitely cover the preparation of instructions of this 
kind, and it was our understanding that when such instructions were 
thought advisable your committee would cooperate with Committce 
V and preferably have Commitee V do that work. This report was 
not considered at the meeting of the Sub-Committee on Editing as 
it was not received in time. I think it would be advisable, inasmuch 
as these are printed, to have some discussion here for the benefit 
of Committees IV and V, on the reports, even if they are to be 
withdrawn. 

Mr. Green: These reports were, with some revision, before the 
Signal Section at the November, 1923, Meeting and for that reason 
we did not feel sure that we wanted to spend any time on them at 
this meeting. 

The Chair: Inasmuch as the subject-matter has been printed here, 
I think the committee should feel inclined to have them discussed 
at this time. 

Mr. Green: We would be glad to have them discussed. 
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INSTRUCTIONS FOR MAKING TRAIN SHUNT 
RESISTANCE TESTS. 


Mr. Gensheimer: Committee V has some thoughts on this sub- 
ject, but we can probably hold it for conference. 


Mr. Stevens: Did I understand Mr. Gensheimer to say that Com- 
mittee V had some suggestions to make? 


Mr. Gensheimer: Committee V has not given this report con- 
sideration, but in looking it over I find two or three things I might 
suggest. However, if Committee IV is going to work with Com- 
mittee V on these instructions and they are going to have a confer- 
ence, we might hold them until that time. 


Mr. Stevens: I was about to make the suggestion that I would 
‘be very interested to have Committee V tell us about these instruc- 
tions. It might bring out some discussion. 


Mr. Gensheimer: On page 419, Instructions for Making Train 
Shunt Resistance Tests—throughout the report “shall” is sit in 
place of “must,” which is merely an editing matter. 


In instruction 1, a meter of one per cent. accuracy is specified. We 
feel that one-half of one per cent. instrument is much better for the 
voltmeter. It gives you a higher sensitivity. It has a scale with 150 
divisions instead of 60 divisions. Readings on the voltmeter are 
going to be small and we think it ought to have a sensitivity that is 
higher; it is desirable to have the larger scale with more divisions. 


The ammeter with the accuracy of only one per cent. is one per 
cent. for each eight degrees above or below seventy degrees F., so 
that in taking your readings at, say, one hundred degrees Fahrenheit 
or forty degrees Fahrenheit, the result shown in the example on 
page 420 may have an error as high as ten per cent. if readings are 
taken at forty degrees or one hundred degrees. 

We also feel that the specifications for the meter should be re- 
ferred to as the accuracy is only one of the many points covered by 
our specifications for voltammeters; for instance, they should be 
shielded from external magnetic and electrostatic influences. 

The wording in instruction 4 could be improved. The comments 
on these instructions apply equally to those on page 421. There are 
several errors in the A.R.A. Signal Section Form 20 on page 420. 
Under note “A”, .05 w, which we assume is meant for ohm, should 
be the greek sign omega instead of the “w.” 


Under note 1, “effect”? should be “affect.” 


I think these suggestions cover most of the points I noticed in 
the short time that I had to consider the report. 
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There is a possibility of putting the instructions on the form. As 
they are now, there are instructions on the form and other instruc- 
tions shown separately. It may be possible to boil them down and 
prepare forms with instructions on them. 


Mr. Green: The instructions and form were prepared primarily 
so that we could send them out and obtain data from various rail- 
roads. We made several forms and several sets of instructions, but 
each time we took a form and used it while making tests, we found 
that some of them did not fully answer the purpose; therefore, we 
eliminated from the form the instructions that are shown separately 
with the idea of not making the form so large that it would be cum- 
bersome for use in the field and at the same time to provide suffi- 
cient space so that the records could be plainly written in the field. 


L. F. Howard (U.S. & S. Co.): On page 420, under notes 1, 2, 3, 
4, 5, 6—section 5, R’=Open circuit test =A includes the voltmeter 


and I believe as it is used in the example you will have that included 
twice. 


There is one other suggestion I would like to make and that is 
R‘, R’, R’, etc., be designated with subscripts, so that they will not 
appear as R “square” (R’) and R “cube” (R’). 


Mr. Green: There was another point the committee had in mind 
and that was trying to develop the instructions in the form so that 
- it would not require special instruments, eliminating the necessity 
for purchasing special instruments so far as possible. 


Mr. Gensheimer: The instrument I referred to is not a special in- 
strument by any means. Both the two and one-half inch scale in- 
strument with a sensitivity of fifty ohms to the volt and the five inch 
scale instrument with a sensitivity of one hundred ohms to the volt 
are provided for in our specifications. 


INSTRUCTIONS FOR TESTING RESISTANCE OF SWITCH 
CIRCUIT CONTROLLER SHUNTING CIRCUITS 
AND CONTACTS. 
Mr. Gensheimer: As I understood Mr. Green, he talked of with- 
drawing the “Maximum Resistance for Switch Circuit Controller, 


Shunting Circuits and Contacts.” As far as Committee V is con- 
cerned, this is not considered an instruction. 


Mr. Green: We desire to withdraw the report because we have 
some more work to prepare and wish to submit it all at one time. 


35 


728 American Railway Association. 
Com. IV.—D.C. Auto. Block Signaling. [March, 1924 





Mr. Seifert: In “Maximum Resistance for Switch Circuit Con- - 
troller,” it is recommended maximum resistance be .03 ohm. It ap- 
pears to me that should be “Recommended maximum resistance .03 
ohm or less,” because we might get it lower than .03 ohm. 

Mr. Green: I think that means the same thing. 


A.RA. SIGNAL SECTION SPECIFICATION 6324. 


DIRECT CURRENT AUTOMATIC BLOCK SIGNALS— 
LOW VOLTAGE. 


(Submitted to letter ballot.) 


E. N. Fox (B. & M.): This is a revision of R.S.A. Specification 
6318 now in the Manual. This revision was presented at the No- 
vember, 1923, Stated Meeting. The criticisms received at that time 
have been considered by the sub-committee and the full committee 
and in the majority of cases they have been accepted. Since that 
meeting we have withdrawn certain sections which are already taken 
care of in the standard form of contract. These paragraphs were 
headed as follows: Purpose, Proposals, Contract, Changes and Ad- 
ditions, Material and Workmanship, Inspection of Material, Super- 
vision, Precautions, Use of Hiand and Other Cars, Warranty. 

In section 4-a-5 there is an error in the wording; certain words 
were omitted in the advance notice for the November, 1923, Meet- 
ing. I inserted them at that meeting but they have been left out 
again. Section 4-a-5 should read, “Plans showing typical circuits 
for the control of power operated signals, switch indicators, protec- 
tion for facing and trailing switches, main line and siding cross- 
overs, highway crossing signals, train order signals and other de- 
99 

In section 4-b-5, the committee wishes to make a slight correction, 
to read as follows: “Any work done by the Contractor prior to the 
approval of the Contractor’s drawings will be done at the Contrac- - 
tor’s risk.” | 

In section 5-b-9, the committee desires to make it read, “Sand, 
stone, cement and water.” 

In section 400-g there should be some reference made to A.R.A. 
Sig. Sec. 1548, which was accepted at yesterday’s meeting to go to 
letter ballot. If that is accepted by letter ballot, it should be in- 
cluded in this list, with an asterisk (*) and reference and alternate 
requisites. 

A.R.A. Sig. Sec. 1544, Electric Lamps and Adapter, was also ap- 
proved. If that is accepted by letter ballot, it should be included 
in section 430-d. 

Under section 610-d there was considerable discussion at the New 
York meeting as to proper opening for switch circuit controllers as 
to shunting. The committee was requested to send out a letter of 
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inquiry to the various railroads asking for their practice, and I will 
briefly give the summary of these letters. 

There were sixty-one inquiries sent out and fifty-six replies re- 
ceived. While I have tabulated the replies into all the different 
dimensions used for allowable opening, I have separated them into 
two classes, because the discussion at the November, 1923, Meeting 
was whether it should be less than a quarter inch or more. On fac- 
ing point switches the shunt becomes effective at one-quarter inch 
or more on thirty-four railroads, having a total of 262 signal votes; 
and it becomes effective at less than one-quarter inch on twenty-four 
railroads, having a total of 205 signal votes. On trailing point 
switches, shunt becomes effective at onen-quarter inch on 13 railroads, 
having a total of 123 signal votes. The railroads that differentiate 
between facing and trailing point switches are 16, with a total of 
137 signal votes. Railroads that do not differentiate are 39, with a 
total of 330 signal votes. 

In making up the above tabulation, it was felt that a fairer basis 
Of comparison could be had from the total number of signal votes 
allowed to representative members of the Signal Section, A.R.A., 
than from the total number of railroads. 

With this information in view, the committee adopted the dimen- 
sions specified in section 610-d. 

In section 713 it has come to the attention of the committee that 
the term “Parkway” is a proprietary name and the committee feels 
they should change the heading and suggest it be headed “Steel 
taped cables.” 

Mr. Stevens: I passed over a suggestion and I can bring it in 
here. Under Alternate requisites R-530-b—‘“‘Line wire shall ‘be 
identified * * *”’—it seems to me that at that point and in section 
530-b it should read “Wires and line wires.” 


Mr. Fox: Section R-530-b is an alternate referring to only two 
line wires because it is for tags nailed to crossarms. In the main 
body of the specification it reads: ‘Wire shall be identified by tag- 
ging as follows:” and there the purchaser should state just how he 
desires the wire tagged. That would take care of all ordinary wire. 

In section 530-b, it is distinctly a line wire proposition, because 
it is a matter of nailing the tags to the crossarms. 

Mr. Stevens: That was not the point I raised. It is not the kind 
of wire we are tagging, but the number of the circuits. I suggest 
it be plural instead of singular. 

Mr. Fox: The committee will accept that change. 

Mr. Gault: I overlooked in passing, page 425, section 5-a, reading 


“The Purchaser will furnish material and labor, or both * * *.” I 
believe the intention of it is that, “The Purchaser will furnish 


material or labor, or both.” 
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Mr. Fox: The committee will suggest that section 5-a be changed 
to read as follows: “The Purchaser will furnish material or labor, 
or both;” and 5-b read: “The Purchaser will furnish material or 
labor, or both, as indicated by ‘yes’ or ‘no’.” I move that A.R.A. 
Signal Section Specification 6324, as revised, be accepted for sub- 
mission to letter ballot, superseding subject-matter in ane Manual. 

(Seconded and carried.) 


A.R.A SIGNAL SECTION SPECIFICATION 13524. 
BONDING TRACK CIRCUITS. 


(Submitted to letter ballot.) 


Mr. Fox: I will ask Mr. Carpenter, as chairman of the sub-com- 
mittee, to present A.R.A. Signal Section Specification 13524. 


L. E. Carpenter (Penna.): This specification has not been pre- 
sented at a Stated meeting. 

Under section 4-c, the committee desires to strike out the first 
five words in the fifth line—“located behind the angle bars.” Differ- 
ent roads have different practices and we can leave that an open 
question to be decided by each road to suit their individual require- 
ments. 

Mr. DeMeritt: As I understand section 4-a, it eliminates the use 
of galvanized bond wires under this specification. It seems to me 
that the committee has not submitted any information that warrants 
their asking us to accept that recommendation. From what in- 
vestigations I have made the resistance of the rail bonding has prac- 
tically no effect on the safety of the track circuit. If this is so, it 
becomes entirely a question of economy. 


Mr. Carpenter: From the standpoint of economy, it is desirable 
to keep the rail resistance as low as possible. What is given in sec- 
tion 4-a is the committee’s recommendation. There is an alternate 
requisite. 

Mr. Gault: In section 5-a, I would like to suggest that channel 
pins be driven with the groove down. 

Mr. Carpenter: Suppose it is a Duplex pin? 

Mr. Stevens: We are dealing with Signal Section pins in these 
specifications, and I would like to support the suggestion made by 
Mr. Gault. 

Mr. Carpenter: The committee is agreeable to adding that. 


Mr. Gensheimer: In section 4-c, it requires the placing of bond 
wires behind the angle bars. That is very undesirable. When the 
splices become worn and an attempt is made to tighten the splices, 
the wires are pinched between the angle bar and the rail and pre- 
vent the angle bars from being drawn tightly to the rail. 
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Mr. Carpenter: The.committee withdrew the first five words in 
the fifth line. 


Mr. Gensheimer: I did not get that at the time. 


F. Morehart (C. M. & St. P.): I would like to see section 5-f 
read, “Frogs and normally closed switch points” should be bonded, 
etc., as it is just as important to bond the switch point as the frog, 
as it is changed just as frequently and the danger is just as great if 
the switch point is out as the frog. 


Mr. Carpenter: I cannot see just now how that can be accom- 
plished. The opening of the switch point will hardly open the cir- 
cuit. 


Mr. Morehart: That could be accomplished. It is standard prac- 
tice on a number of roads at the present time. 


Mr. Beck: As I understand it the gentleman would suggest jump- 
er wire from the switch point to the stock rail, either under or in 
between the switch point, but make the switch point apply to the 
circuit. 


Mr. Carpenter: The committee will consider that. 

I move that A.R.A. Signal Section Specification 13524—Bonding 
Track Circuits, be accepted for submission to letter ballot. 

(Seconded and carried.) 


Mr. DeMeritt: One point in that connection—I understood the 
chairman to say that the recommendation will be considered by the 
committee. I do not see how that is going to be done when it is 
submitted for letter ballot. 


Mr. Stevens: That is the same point I was going to raise. I 
really believe we should have discussion on section 5-f and settle it. 
At the present time, I do not believe we have information enough 
to vote intelligently on the possibility of effectually bonding in a 
closed switch point, so that it will break the circuit if it is removed. 
I confess I have not been able to find any way of doing it. 


Mr. Beck: As I understand it, the only way you can do it is to 
insulate your heel block. 


Mr. Morehart: It is the practice on some roads to put the jump- 
er wire back of the heel of the switch point, but what I want to do 
is to put the bond wire around the heel of the switch point and then 
put a jumper wire from the switch point to the stock rail. 


Mr. Stevens: We started out bonding the switch point in just the 
same way and had all kinds of failures, proving we were not getting 
protection out of it. The question is whether you get that protec- 
tion. I doubt very much whether you do. I do not think we should 
interfere with the acceptance of this report until we are dead cer- 
tain that we do get protection. 
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Mr. Seifert: The standard practice on our road is to bond all 
switch points to form continuous track circuit. We are having no 
great difficulty in maintaining these bonds. 

The Chair: You have all heard the question, that A.R.A. Signal 
Section Specification 13524 for Bonding Track Circuits be accepted 
for submission to letter ballot. 

(Motion carried.) 


COMMITTEE I.—ECONOMICS OF RAILWAY SIGNALING. 
W. M. Post, Chairman. 


INCREASING CAPACITY OF SINGLE TRACK. 


Mr. Post: The report of the committee is found on page 404. The 
committee submits for consideration at this meeting report on in- 
creasing capacity of single track. This report is based on descrip- 
tion of a proposed plan for operation of a single track line by signal 
indication which was presented at the meeting in March, 1923, page 
252 of the advance notice for that meeting. 

The report presented a year ago contained a description of a 
scheme of signaling proposed for a line consisting of 42 miles of 
single track and 3 miles of double track. 

Provision was made for automatic signals for following move- 
ments, and interlockings to control passing siding switches and other 
important switches. Opposing signals governing movements be- 
tween sidings were electrically locked. 

Four interlocking stations were established—namely, “A”, “B”, 
“C” and “D”, from which passing siding switches were operated as 
far as eight miles. 

Train movements to and from the sidings and between the sidings 
were governed by signal indications without train orders and with 
superiority and classification abolished. 

This gave the operator control over train movements subject to 
the train dispatcher’s directions while within the territory under 
their control. 

The number of miles controlled from each of the interlocking 
stations was as follows: 


Station SAY i970, Sie t 8 ‘miles 
Stations" BE se eneaGe, Rs 14 miles 
Statione Cleese ee 8 miles 
Station: (oD Let. ue eis: 7 miles 


The signal and interlocking scheme proposed would practically 
eliminate train orders, reduce train delays and increase train miles 
per hour and at the same time increase safety of operation. 

The. total estimated cost was in round numbers $725,000.00. The 
annual net saving was $190,000.00, or 26 per cent. return on the in- 
vestment. 
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A large part of the net saving was based on increased train miles 
per hour. The report submitted today is intended to show how the 
train miles per hour can be increased under the proposed scheme of 
signaling. 

Mr. Pflasterer, the chairman of the sub-committee, who prepared 
and presented a report a year ago, will also present this information 
which is based on that report. 

G. S. Pflasterer (N. C. & St. L.): This report is found on pages 
404 to 407, inclusive, which also includes two charts and two tables 
of figures. 

First, the five operating conditions cited on page 404 may be ap- 
plied to a whole division or any part of a division of a railroad. 

Second, delays may result from any one or a combination of the 
several causes cited on page 404. 


Third, on page 405, the committee has initiated and set out a pro- 
gram of procedure in analyzing the causes for delay shown on page 
404. 

Paragraph 4 on page 405 has been revised and should read as fol- 
lows: “A study of a single track railroad in accordance with the 
suggested procedure will show whether or not track capacity can be 
increased.” 

Before presenting the figures on the tables which follow, it might 
be interesting for you to know something about the methods and the 
exacting detail which this committee was obliged to assume in ob- 
‘taining the information contained in these tables and charts. 


In carrying out the program set forth on page 405 in connection 
with analyzing the causes for delays, which included six actual test 
runs with a dynamometer car, the first thing to be done was to chart 
the actual train movements for a full twenty-four hour period. This 
was done by members of this committee in a superintendent’s office 
and they were furnished all possible assistance, so that the making 
up of this chart was a comparatively easy matter. It so happened, 
however, that since the data were collected for the last report of this 
committee a year ago and before the present data were worked up, 
a new superintendent had been placed in charge of the division of 
the railroad on which this study was made, and while the last report 
of this committee showed the average speed of freight trains to be 
8.08 miles per hour, this new superintendent had put new life into 
the organization and had instituted some changes in methods of 
operation which increased the average speed of freight trains to 
11.52 miles per hour, without added signaling facilities, so that it 
was more difficult than ever to show an improvement in train opera- 
tion through the installation of a proper signaling system; and the 
division officers were somewhat sceptical when they were told that 
such a thing was possible. 
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-It--was finally demonstrated to their satisfaction, however, when 
the final chart of a proposed operation was finished. 

This chart was prepared with the cooperation of the superin- 
tendent, assistant superintendent, train master and train dispatchers, 
allowing for the same number of trains, same class of engines, same 
tonnages and allowing same work time, to show how many stops, 
train meets and written train orders could be eliminated, and what 
saving in train hours could be made in running time from terminal 
to terminal. This chart was a more difficult and more serious under- 
taking than the making of the other chart had been. It was accom- 
plished, however, after many an argument over a minute’s time here 
and there. 

A minute is a very small fraction of time in the ordinary sense, but 
unless one is very careful it means a loss or gain of an hour or more 
in train operation under certain conditions. 


The actual charts for a twenty-four hour period are about three 
feet by six feet in size, so that they could be readily read and under- 
stood, and, as it is not possible to present charts of that size for your 
consideration, two charts have been made up to represent the peak 
hours during a twenty-four hour period for actual and proposed 
operation, respectively. 

Table 1, page 406, paragraphs “a” and “b” and paragraph “c” on 
page 407 show the net results, and tables 2 and 3 show the actual 
freight and passenger trains operated during a twenty-four hour 
period. 

Referring to Table 1 on page 406, we show there the number of 
freight and passenger trains operated over that section of track, 
which is 59. We show the mileage, and tons carried. We also show 
the running time, the delayed time and the work time, and we demon- 
strated that we could save a total of 31 hours and 16 minutes, which 
is 29 per cent. of the running time on the freight trains alone, and 56 
minutes or 3 per cent. of the running time of passenger trains. 


Tables 2 and 3 show the actual freight and passenger train opera- 
tion, respectively, with the leaving time and arriving time, the 
mileage, the tonnage and the time saved. 

On page 407, paragraph ‘“c” of Table 1, it shows the number of 
train stops, number of train meets, and the written train orders which 
it is possible to eliminate; the train stops being decreased 32 per 
cent., train meets 37 per cent., written train orders 100 per cent. 

1 call your attention to the charts D1017 and D 1018, figures 1 and 
2. I heard some criticism made on the operation shown on figure 1. 
Just as an example, we will say, look up in the upper left hand cor- 
ner, 4th 55, freight train. You will note that this freight train has, 
down in the middle of the chart, quite some lengthy delays. This is 
the chart of the actual operation. The criticism was: “Why, when 
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4th 55 came to station H, did it not proceed on down the line without 
additional facilities in the way of signaling to help it?” 


The answer to that criticism is—and if you will study the chart 
closely you will very readily see it—that it was a slow moving freight 
train and that its order read to meet a superior train, a passenger 
train, at that station (station H), but in the meantime the passenger 
train broke down a few miles out of the terminal. You will notice 
the passenger train, indicated as 94-1-P, and you will notice a long 
dash there which is the delay where this train broke down. If it had 
not been for that breakdown, the passenger train would have pro- 
ceeded straight up the line and met that freight train at the place 
where it was supposed to have met it under its orders, but the speed 
of the freight train was such that by the time the information reached 
the dispatcher about how long this passenger train was going to be 
delayed, he could not change the orders and the freight train had 
to stay there. 

Now that is just one example of what we can accomplish with 
proper signaling. If that had been proper signaling there in that 
case, the freight train could have gone right along to the next 
station or perhaps two stations in advance. 

The action recommended for this report is that it be accepted as 
information and I so move. 

(Seconded and carried.) 


Mr. Post: All the committee can expect to do in presenting re- 
ports of this kind is to stimulate the interest of the officers of the 
railroads to make studies to determine whether or not the efficiency 
of a certain line of railroad can be increased by proper signaling. 
This is one attempt made on a certain line. Probably it is not ap- 
plicable to any other line, but it does show how this study was made 
and no doubt would be of value to somebody else trying to make a 
similar study. That is the thought of the committee in presenting 
the report. 


J. A. Peabody (C. & N. W.): The committee should be compli- 
mented on what they have done. Mr. Pflasterer has taken some of 
the thunder out of what I wanted to put forth here, by an explana- 
tion on that freight train. 


I notice also that there is some poor dispatching done here on 
E 602, but apparently that train was sent out of the terminal at least 
30 minutes ahead of when it should have been, to meet that fleet of 
trains coming from the opposite direction. In other words, it had to 
be held at the end of the second track for no purpose whatever. I 
also note that those trains going up the line when they get to H and 
G have been delayed without any reason and those are not allowed 
for in the other. chart. Now either those are work times or else 
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there is a mighty good looking girl in the lunchroom at that point or 
something of that kind. Those are three trains. 

The real thing about it is that we should, after making up a chart 
of this kind, study and see what can be eliminated, what we have, 
before we use the information as a basis for determining on the de- 
layed time that can be eliminated by some other method. 

On the whole, however, I want to say again that I think the com- 
mittee should be complimented on their good work. 

(Motion carried.) 

Mr. Post: During the past year we have had a committee con- 
sisting of one member, Mr. Schwendt, on Cost of Stopping Trains. 
You will find that there are so many variables enter into the cost of 
stopping a train that it is difficult to get anywhere. But we have 
hopes that we will be able to develop something useful. 

In making the study of the cost of stopping trains the sub-com- 
mittee has studied quite exhaustively the cost per freight train hour 
as the basis of arriving at the cost of delaying or stopping the train. 
There are considerable Interstate Commerce Commission statistical 
data which have been studied and the thing has been worked out to 
show the cost of freight train delay. The committee felt that this 
study would be of interest to the members of the Signal Department 
and this data has been distributed among the members, not that we 
have any very definite conclusions but that it does show statistical 
data obtained from the Interstate Commerce Commission’s report 
and applied to an imaginary division 125 miles long, taking an aver- 
age speed of 111/10 miles per hour, which is the average speed 
shown in the Interstate Commerce Commission’s statistical reports, 
and indicating some tavings that could be made or basis for savings 
that could be made if this average speed was increased to 12 5/10 
miles per hour. 

I will ask Mr. Schwendt to handle the report. 


Mr. Schwendt: As Mr. Post has pointed out, this is not final and 
it is a method of finding the cost of freight train delay based on 
I. C. C. ‘statistics: 

There are a few items in connection with this report that are not 
mentioned and I would like to point them out so that when you get 
a chance to read it through and study it you will be better able to get 
the committee’s viewpoint. 

The cost of freight train operation has been set up from freight 
train service unit cost compiled by the Interstate Commerce Com- 
mission, and set up in its yearly statistics. The method used is ex- 
plained on page 1. 

These are average unit costs. They take in all freight train opera- 
tion on Class 1 roads of the United States and we have taken the 
year 1922, which at the time we started this work was the last in- 
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formation available. The average freight train during that year was 
1,466 gross ‘tons or 677 net tons exclusive of the engine and tender. 
This amounted to about 3814 cars per train. The average speed of 
freight trains, Class 1 roads, during 1922 was 11 1/10 miles an hour. 
We have applied the method to a 125 mile division or a 125 mile run, 
as we felt it was fairly representative, at least as a sample, to show 
you the method. 


The result of this study of the cost of train delay based on 1922 
costs is $26.34 as the cost of an hour and a quarter’s delay in a freight 
train trip of 125 miles. This cost is at the rate of $21.77 per train 
hour and if a saving of this amount can be made for each of 20 
freight trains per day, it amounts to 25 train hours per day, which 
amounts to $526.75 or $192,264 per year. The “hour and a quarter” 
figure has been used for convenience in figuring and we feel that at 
least this amount of time can be saved on the average division by 
eliminating unnecessary stops, etc., by the use of signaling. Mr. 
Pflasterer’s report roughly figures out something better than 21% 
hours if the gains made in the 45 mile stretch are pro rated to a 125 
mile run, assuming, of course, the same train density. As train 
density goes up there is the possibility of saving more and if it goes 
down there is the possibility of saving less. 

The selected expense accounts or the I. C. C. statistics from which 
these cost figures are taken are published currently by the I. C. C. 
from reports sent to the Commission by various Class 1 roads. They 
do not by any means include all of the costs that enter into the cost 
of freight train operation. They include (see Table 2) locomotive 
and train supplies, locomotive repairs and engine house expenses, the 
wages of enginemen and trainmen, and the fuel cost, but they omit 
car repairs and they omit station expense, dispatching expense, and 
signaling. They omit supervision expense and they omit the entire 
expense of maintaining the roadway, and all that sort of thing, to say 
nothing about the various indirect sources of cost. 

I want to make the point that you should not have the idea that 
this is everything. It is not by any means, and I believe it is gener- 
ally so recognized by those who are handling these statistics and 
I. C. C. reports. 


There is a movement on foot now, we understand, to include the 
cost of freight car repairs among these so-called selected accounts. 
As far as we are able to determine, they have been selected arbi- 
trarily some years past, perhaps, and fairly represented a measuring 
stick which answered the purpose at the time. For our purpose, of 
course, it is better if we have more of the items which actually enter 
into the direct cost and a fairly good line on those that enter into the 
indirect cost. 
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As an illustration, if the total cost of operating the machine which 
produces freight train hours of the Class 1 roads is divided by the 
freight train hours produced, we have the gross cost per freight train 
hour. This is close to $80.00. Our figures here of $21.07 per freight 
train hour you will see evidently do not include everything that might 
be chargeable. 


Table 2 is further explained in the two pages of foot-notes. 

In addition to the money saving of $192,000 per year there are, of 
course, other savings due to the quicker turnover; namely, first, the 
possible increased capacity of the road and second, the possibility in 
some cases of making double tracking unnecessary or at least post- 
poning it (reference is made with single tracking in mind); third, 
less cars and locomotives to handle the same business or, fourth, 
there are more cars and locomotives available to carry peaks; fifth, 
there is also a possibility of improved service which has its bearing 
on securing the increased good will of the public. 


In all of this, the matter of safety is not considered. It is taken 
for granted like “sugar in a grocery store.” Signaling and its re- 
lation to railway operation is a vital matter of better, more expe- 
ditious and cheaper operation and has long since passed the stage of 
being only a safety matter, as each of us well know if we stop to 
think of its applications in existing practice, where its absence would 
necessitate gigantic increases in operating expenses by attempting to 
perform the same service manually. 

This committee last year presented a method of determining the 
cars and engines saved by a saving in freight train hours through 
proper signaling. In this advance notice it has shown a process of 
actually arriving at the train hours saved by starting from the train 
sheets and train delay reports by the charting process which is very 
generally used. In this paper we have attempted to develop a pro- 
cess of showing the minimum money value of a train hour saving. 
These three things we believe are now sufficient to justify us in 
asking everybody else to get interested and see what they can do 
with it. 

Your individual road unit costs and not I. C. C. average costs 
should be used and if your average freight train is heavier than 1466 
tons your units should be increased accordingly and decreased if the 
average weight is less than 1466 tons. By capitalizing the net saving 
per year on the piece of road studied you can readily determine if 
the amount so produced will buy the necessary signal or other facili- 
ties necessary to produce the net saving. If it will buy more, the 
extra amount will determine the return on the investment. 


I move that this report be accepted as information. 
(Seconded and carried.) 
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THE COST OF FREIGHT TRAIN DELAY. 


The Committee on Economics of Railway Signaling has made a 
study of the cost of freight train delay by the following method: 

1. The cost of freight train operation has been computed from 
Freight Train Service Unit Costs compiled by the Interstate 
Commerce Commission, Bureau of Statistics. 

2. The reduction in these costs that may be made by elimi- 
nating avoidable delays, has been determined by a comparison of 
the cost of operating a freight train at 11.1 miles per hour with 
the cost of operating a freight train at 12.5 miles per hour. (See 
Table 2 and foot-notes for complete details.) 

3. A schedule has been made of the train hours, crew hours 
and locomotive fuel-burning hours for the two trips. (See 
Table 1.) 

The result of this study of the cost of freight train delay based on 
1922 costs gives $26.34 as the cost of 1.25 hours of delay in a freight 
train trip of 125 miles. This cost is at the rate of $21.07 per hour. 

If a saving of 1.25 hours of delay can be made for each freight 
trip, there will be a saving for 20 freight trips per day (10 each way) 
of 25 train hours per day. At $21.07 per hour, this will amount to 
$526.75 per day or $192,264 per year.. 


Table 1. 
Train hours, Crew hours and Locomotive fuel-burning hours for a 
freight train road trip of 125 miles at average speeds 
of 11.1 m.p.h. and 12.5 m.p.h. 








Average speeds Time saved 
ITEMS 11. m.p.h, 12.5 m.p.h. 
(a) (b) 
Hours Hours Hours Per cent. 
Train hours (terminal to terminal) 
PRI time |.) )).67.. wis oaks 7.50 7.50 
Beelawed tlie 5... 3... ss Hy 2.50 
ear rain Ours... 125 10.00 1.25 11% 
Crew hours (enginemen and firemen) 
MBMSIEEOULS sos Pound apes «= « 11.25 10.00 
SeermtareHOUTS, 2.6. wees 1.00 1.00 
Total crew hours (actual)... 12.25 11.00 
fess) “basic: day”. (125 
0 Sy Aaa ALS RRM ee 10.00 10.00 


—e 


Overtime hours (actual).... 2.25 1.00 
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PigerCuesiAlL ste. wu, s sete Leis .50 
Overtime payroll hours (1% 
times actual) ¢. 07. .0%. 3.38 1.50 
Plus'~pbasic’ day: 2% fi cc 10.00 10.00 
Total payroll crew hours...... 13.38 11.50 1.88 14% 
Crew hours (trainmen) 
A Mer hie MacVolibecpebrm Aap eer ron eo. 11.25 10.00 
Terminal Nouns: cess uaa .50 .50 
Total crew hours (actual)... 11.75 10.50 
Less. Sbasic. days ji.)¢.Jo70 sun 10.00 10.00 
Overtime hours (actual).... 175 .50 
Plusioneshalf i.) 2050 Seas: .88 hee 


Overtime payroll hours (1% 





times ‘actual is pgs 2.63 oo 
Pins. Uasiceda Vin kee te 10.00 10.00 
Total payroll crew hours...... 12.63 10.75 1.88 14.88% 
Locomotive fuel-burning hours 
‘Drain Hours jhe ge 2 eee N25 10.00 
Terminals hours i093 4.44563 3.00 3.00 
Total locomotive fuel-burning 
hours & Oki. ais Len. ee Ane 14.25 13.00 Lizo 8.77% 
Summary. 
Average speeds Time saved 
ITEMS I1.I m.p.h. 12.5 m.p.h. 
(a) (b) 
Hours Hours Hours Per cent. 
Totals train ghours). tne « ae Lt25 10.00 1:25 11.00% 
Total payroll crew hours 
Enginemen and firemen..... 13.38 11.50 1.88 14.00% 
Tra inrmenic sine eps ae ee 12.63 10.75 1.88 14.88% 


hours: 2 eu eee 14.25 13.00 1.25 8.77% 
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Foot-notes, Tables 1 and 2. 


(a) The actual average speed of all freight trains (terminal to 
terminal, including road delays) in 1922 was 11.1 m.p.h. (I. C. C. statis- 
tics). It is estimated that under these conditions the aggregate hours 
of road delay were one-third of the total train hours, leaving 7.5 
hours in motion at an average speed of 16.7 m.p.h. 


(b) It is estimated that if trains were operated by signal indication 
without written train orders there would be a saving in avoidable 
stops and road delay equivalent to 1.25 hours per 125 mile run. This 
would reduce road delays from one-third to one-quarter of total 
train hours. The speed while in motion would be the same (16.7 
m.p.h.) but the total speed, including delays, would be increased 
from 11.1 to 12.5 m.p.h. 


(c) Freight train service unit costs 1922, Interstate Commerce 
Commission, Bureau of Statistics. 


(d) Unit costs per freight train mile (c) multiplied by 11.1 m.p.h. 


(e) Unit costs per freight train hour (d) multiplied by 11.25 hours 
per trip. . 
(f) Costs per 125 train miles in ten hours (h) divided by 125 miles. 


(g) Unit costs per freight train mile (f) multiplied by 12.5 m.p.h. 


(h) See foot-notes (i) to (0), inclusive, for explanation of figures 
in this column. 


(1) Locomotive repairs. A conservative view has been adopted 
that no credit should be taken for repairs (although it seems evident 
that a reduction in road delay should result in a reduction in the cost 
of locomotive repairs). Costs per train mile and per trip are there- 
fore the same for both speeds. 


(j) Enginehouse expenses not affected. Costs per train mile and - 
per trip are the same for both speeds. 


(k) Enginemen. Average wages of enginemen and firemen includes 
terminal time before road trip is begun and after road trip is com- 
pleted. See Table 1 for method of computing payroll crew hours for 
125-mile trip. If 1.25 hours road delay is saved the overtime equiva- 
lent would be 1.88 hours (1.25 x 1.5) and total payroll hours reduced 
from 13.38 to 11.50 hours, a'saving of 14 per cent.. Figures in column 
(h) computed by deducting 14 per cent. from figures in column (e). 


(1) Trainmen. As with enginemen, trainmen’s wages include pre- 
paratory and final terminal hours. See Table 1 for method of com- 
puting payroll crew hours. If 1.25 hours road delay is saved, the 
overtime equivalent would be 1.88 hours and total payroll hours re- 
duced from 12.63 to 10.75 hours or a reduction of 14.88 per cent. 
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Figures in column (h) computed by deducting 14.88 per cent. from 
figures in column (e). 

(m) Fuel. Average cost per freight train mile and per freight 
train hour includes not only fuel consumption on the road but also 
includes fuel consumption in enginehouses and at terminals (assumed 
to be equivalent to three hours per trip). See Table 1 for method of 
computing locomotive fuel-burning hours. If 1.25 hours road delay 
is saved, the fuel-burning hours will be reduced from 14.25 to 13.00 
hours, or a saving of 8.77 per cent. Figures in column (h) are com- 
puted by deducting 8.77 per cent. from figures in column (e). 

(n) Other supplies (mainly water and lubricants). See item (m) 
for method of computing figures in column (h). 

(o) Car repairs. It is a well known fact that stopping and starting 
trains greatly increases the wear and tear of freight cars. Therefore 
a reduction in the number of stops and starts should reduce the 
amount of wear and tear, and thereby reduce the cost of freight car 
repairs. No data are available as to how much the cost of repairs will 
be reduced. However, it is the opinion of competent authority that 
it is fair to assume that a saving of delay through eliminating train 
stops and starts will save 10 per cent. of car repairs. Figures in 
column (h) are computed-by deducting 10 per cent. from figures in 
column (e). 


The Chair: That completes the reports of all the standing and 
special committees. 

There being no unfinished business, the next subject is under the 
head of new business. 


NEW BUSINESS. 


Mr. Post: I move that a vote of thanks be extended to the manage- 
ment of the Drake Hotel for the courteous and efficient manner in 
which the Section has been served. 

(Seconded and carried.) 


UNFINISHED BUSINESS. 
The Secretary: There is no unfinished business to submit unless 
there is someone on the floor who has something he can think of 
at this time. 


MISCELLANEOUS. 
Mr. Vandersluis: Mr. Beck has a matter that will take about two 
or three minutes and I would ask that he be allowed to present it. 
Mr. Beck: Committee VII has a new assignment for next year 
which seems to be a live subject. It is accounting features of train 
control, and we are supposed to report on it. Now, there are a great 
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many ways that you can care for the accounting of train control. 
There does not seem to be any definite method and we would like to 
get action as soon as possible. I thought I would put up to you 
some of the thoughts of the committee on the subject and you can 
let us know how you feel about it. 


ACCOUNTING FEATURES OF TRAIN CONTROL. 


The following list of typical materials used in train control in- 
stallations are divided as between accounts 8, 10, 12, 27, 29, 30, 31, 32, 
33, 34, 45, 46. 


(1) Account 8—Ties. 
. Ties or timber in track. 
(2) Account 10—Other track material. 
Insulated joints. 
Rail fastenings. 
Switch fittings. 


(3) Account 12—Labor installing materials in accounts 8 and 10. 


(4) Account 27—Signals and interlockers—roadside equipment. 
Batteries. 
Battery chargers. 
Battery shelters. 
Cable. 
Conduit and fittings (not in underground con- 
duit system). 
Contactors, mechanical. 
Contactors, electrical. 
Indicators. 
Inductance bonds. 
Inductance transmitters. 
Pole line fittings (on telegraph line). 
Ramps and fastenings. 
Relays. 
Relay shelters. 
Signals. 
Switches, electrical. 
Transformers (secondary system). 
Wire (not in power transmission or distribu- 
tion). 
Transformers, wire. 
(5) Account 29—Power plant buildings. 
(Power plant machinery in account 45) 


(6) Account 30—Power sub-station buildings. 
(Power sub-station machinery in account 46) 
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(7) Account 31—Power transmission systems. 
Wire. 
Cable. 
Messenger. 
Hangers. 
Transformer (primary system). 


(8) Account 32—Power distribution systems. 

Wire. 

Cable. 

Messenger. 

Hangers. 
This will only apply where a long lead from 
the main line is constructed for use of light- 
ing stations, etc. 

Ordinary pole line drops go to account 27. 


(9) Account 33—Power line poles and fixtures. 
Poles. 
Crossarms. 
Pins. 
Brackets. 
Braces. 
Guys. 
Anchors. 


(10) Account 34—Underground conduits. 
Conduit. 
Manholes. 
Sewer connections. 
Sewer traps. 


(11) Account 45—Power plant machinery. 
Ammeters. 
Batteries. 
Engines, boilers, motors, generators and founda- 
tions, switch boards and fittings. 


(12) Account 46—Power sub-station apparatus. 
Rotary converters. 
Batteries. 
Switch boards. 
Transformers. 


(13) Account 51—Steam locomotives. 
- Account 52—Other locomotives. 
Account 55—Motor equipment of cars (multiple units). 
Annunciators. 
Batteries. 
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Battery housings. 
Cable. 

Conduit and fittings. 
Contactors, mechanical. 
Contactors, electrical. 
Generators, turbine. 
Generators, motor. 
Indicators. 

Inductance receiver. 
Pipe valves, tanks and fittings. 
Relays. 

Switches. 

Speed controllers. 
Speed recorders. 

Speed regulators. 

Time elements. 
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SUBJECTS FOR DISCUSSION. 


(a) Is it desirable to keep records of cost of construction, mainte- 
nance and operation, and is the desire sufficient to warrant request 
that the I. C. C. issue a new accounting number to cover train control 
devices, which as a suggestion might be “27-A, TRAIN CONTROL 
EQUIPMENT?” With this thought in mind, all equipment, whether 
on engine or roadside, would be charged to Account 27-A, and the 
various materials could be split into assembly groups. 

(b) Assuming that Account 27-A was issued by the I. C. C., it 
might be desirable to charge all engine equipment to Accounts 51-52- 
55, and all roadside equipment to Account 27-A. 

(c) Assuming present I. C. C. classifications are sufficient, charge 
all engine equipment to Accounts 51-52-55, and all roadside equip- 
ment to Account 27, and change 27 to read, “Signals, Interlocking and 
Train Control.” 

(d) Perhaps Committee I.—Economics of Railway Signaling would 
be interested in the subject of accounting, which would give them 
figures to work with. 

1st—Cost of train control. 

2nd—Savings of train control (accidents). 

3rd—Train operation savings. 

4th—Elimination of derails savings. 

Mr. Beck: We also find that there is an association of railroad 
accountants which do not answer to the A.R.A. as I understand it and 
rather than go and ask those fellows what we want, I thought we 
should tell them what we do want and get their approval of it. 

I am merely getting this before you so it will be in the minutes. 
You can consider it later and give the committee all the information 
you have on the subject. 
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REPORT OF ELECTION TELLERS. 


The Secretary: The report of the tellers on the ballot for officers 
is as follows: Chairman, Mr. W. M. Vandersluis; First Vice-Chair- 
man, Mr. W. M. Post; Second Vice-Chairman, Mr. A. H. McKeen. 
Members of the Committee of Direction: Messrs. Harry Hobson, 
D. W. Richards, E. P. Weatherby. Members of the Committee on 
Nominations: Messrs. C. H. Morrison, C. J. Kelloway, F. P. Patenall, 
B. H. Mann and L. Brown. 


SEPTEMBER, 1924, STATED MEETING. 


It has been decided that the Stated meeting for 1924 will be held 
on September 23, 24 and 25, at the New Ocean House, Swampscott, 
Mass. Monday, September 22nd, will be devoted to committee meet- 
ings. 

For the benefit of the chairmen of the committees, it is necessary — 
that reports to be printed in the advance notice for the September 
meeting be in my hands not later than July Ist, 1924. 


INDUCTION OF OFFICERS. 


The Chair: I appoint Messrs. Post and McKeen, the newly elected 
First and Second Vice-Chairmen, to escort the Chairman-elect to 
the chair. 

Mr. Vandersluis, permit me to,hand you this gavel, the symbol of 
your office as Chairman of the Signal Section. I congratulate you 
upon your election as Chairman. I know that you will fill this office 
with honor and distinction. 

Mr. Vandersluis: Mr. Anderson, the first duty and pleasure of the 
incoming Chairman is to present to you as a token of appreciation 
for your excellent work during the last year this slight remembrance. 
The mark set by you has been a high one. We hope that when you 
see this in future years you will remember the work so willingly 
performed and the many friends that you have made. 

Mr. Anderson: Mr. Vandersluis, members of the Signal Section, I 
deeply appreciate your kind words and thoughts which go with this 
gift. I am very grateful to you all for the support and friendship 
you have given me as Chairman. The fact that this gift comes with 
these sentiments makes me appreciate it all the more. I thank! you. 

Mr. Vandersluis: Mr. Anderson, members and friends of the Sig- 
nal Section, to be chosen Chairman of the Signal Section is an oppor- 
tunity that comes but once to most men and those who are so favored 
cannot help but appreciate the highest honor besowed upon them. To 
handle the work to the credit of the Section is my sincere wish. The 
success of the Section is not, however, due to the Chairman. The 
work of the standing and special committee members, suggestions of 
all members, both by letter and on the floor, and the guidance of the 
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Committee of Direction determine it. No man identified with signal 
work can afford to ignore the work of this Section and every man 
should take an active part in it. We all get out what we put in and 
more. We always pay in the end for lack of interest to our duties - 
and deferred payments carry heavy charges. 
I, therefore, ask for your own good and the good of the Section 
your heartiest continued -cooperation which has been given so will- © 
ingly and thank you all most sincerely for the honor you have con- 
ferred upon me. 


If there is no further business, the meeting will stand adjourned 


sine die. 
B. T. ANDERSON, 
Chairman. 


H. S. BALLIET, 
Secretary. 


H. J. FORSTER, 
Secretary. 
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MARCH, 1924, ANNUAL MEETING. 


REGISTRATION. 


Registration: Representative Members, 51; Representatives of 
Members, 207; Railroad Affiliated Members, 27; Affiliated Mem- 
bers, 135; Guests, 131; Total, 551. 


MEMBERS AND GUESTS IN ATTENDANCE. 


Representative Members. 
Anderson, B. T., Chesapeake and Ohio Ry. 
Baird, M. A., Erie R. R. 
Bender, F. W., Central R. R. of New Jersey. 
Bennett, C. H., Lehigh and Hudson River Ry. 
Boland, W. E., Southern Pacific Co. 
Caley, G. H., New York, Ontario and Western Ry. 
Christofferson, C. A., Northern Pacific Ry. 
Claus, W., Cumberland and Pennsylvania R. R. 
Cowherd, G. R., ElPaso and Southwestern R. R. 
DeMeritt, E. B., Central of Georgia Ry. 
Eck, W. J., Southern Ry. System. 
Elliott, W. H., New York Central R. R., East. 
Foale, H. J., Wabash Ry. 
Fugina, A. R., Louisville and Nashville R. R. 
Haag, H. F., Kansas City Southern Ry. 
Henritzy, J. L., Colorado and Southern Ry. 
Hixson, C. W., Toledo, Peoria and Western Ry. 
Hodgdon, C. R., Canadian Pacific Ry. 
Jacob, F..E., Chicago and Western Indiana R. R. 
Johnson, J. A., Missouri-Kansas-Texas R. R. 
Kelloway, C. J., Atlantic Coast Line R. R. 
Kolb, E. W., Buffalo, Rochester and Pittsburgh Ry. 
Lewis, H. W., Lehigh Valley R. R. 
Lowry, H. K., Chicago, Rock Island and Pacific Ry. 
McKeen, A. H., Union Pacific System. 
Meek, R. W.; Southern Pacific (Texas Louisiana) Lines. 
Mock, J. C., Michigan Central R. R. : 
Morgan, H. G., Illinois Central R. R. 
Morphy, L. G., Rutland R. R. 
Orr, H. H., Chicago and Eastern Illinois Ry. 
Parker, C. W., Canadian Pacific Ry. 
Patenall, F. P., Baltimore and Ohio R. R. 
Peabody, J. A., Chicago and North Western Ry. 
Pflasterer, G. S., Nashville, Chattanooga & St. Louis Ry. 
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Porter, H. T., Bessemer and Lake Erie R. R. 

Rhymer, S. U., Chicago and Alton R. R. 

Richards, D. W., Norfolk and Western Ry. 

Rudd, A. H., Pennsylvania R. R. System. 

Schwendt, B. J., Ohio Central Lines. 

Scott, W. Y., Boston and Maine R. R. 

Seifert, C. O., Baltimore and Ohio Chicago Terminal R. R. 
Smith, M. E., Delaware, Lackawanna and Western R. R. 
Stevens, T. S., Atchison, Topeka and Santa Fe Ry. 
Stoltz, C. F., Cleveland, Cincinnati, Chicago and St. Louis Ry. 
Stradling, E. G., Chicago, Indianapolis and Louisville Ry. 
Stuart, F. C., Elgin, Joliet and Eastern Ry. 

Sutherland, M., Maine Central R. R. 

Tillett, C. H., Canadian National Rys., Central Region. 
Uhr, I. A., St. Louis-San Francisco Ry. 

Weatherby, E. P., Texas and Pacific R. R. 

Yocum, A. H., Reading Co. 


Representatives of Members. 


Allan, T. A., Canadian National Rys. 

Allen, L. B., Chesapeake and Ohio Ry. 

Allen, P. M., New York Central R. R., East. 
Ambach, E. T., Baltimore and Ohio R. R. 
Amsden, R. B., Illinois Central R. R. 

Anderson, E. W., Nashville, Chattanooga and St. Louis Ry. 
Annear, R. F., Chicago, Rock Island and Pacific Ry. 
Appleton, H. H., Pennsylvania R. R. System. __ 
Arnold, H. E., Lehigh Valley R. R. 

Arnold, R. B., Chicago and North Western Ry. 
Ashley, R. D., Illinois Central R. R. 

Baker, E. L., Canadian National Rys. 

Balliet, H. S., Grand Central Terminal. 

Bears, A. M., Canadian Pacific Ry. 

Beck, G. E., New York Central R. R., West. 
Beoddy, J. A., Norfolk and Western Ry. 

Bills, H. R., Wabash Ry. 

Black, E. A., New York Central R. R., West. 
Black, H. L., Canadian National Rys. 

Bortle, R., New York Central R. R., East. 
Bousquet, E. N., New York Central R. R., West. 
Brown, L., Atchison, Topeka and Santa Fe Ry. 
Buchanan, F. H., Pennsylvania R. R. System. 
Burgin, J. A., Erie R. R. 

Burns, H. E., Grand Trunk Western R. R. 
Butridge, J. H., Illinois Central R. R.. 

Byers, D., New York Central R. R., West. 
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Caron, A., Canadian National Rys. 

Carpenter, L. E., Pennsylvania R. R. System. 

Carroll, P. H., Baltimore and Ohio R. R. 

Case, E. V., Delaware, Lackawanna and Western R. R. 
Champlin, E. F., Erie R. R. 

Chappell, G. W., New York, New Haven and Hartford R. R. 
Christein, Nels, Peoria and Eastern Ry. 

Coleman, J. P., Grand Trunk Western R. R. 

Cooper, H. H., New York Central R. R., East. 

Cooper, S. F., Erie R. R. 

Correy, C. L., Pennsylvania R. R. System. 

Crawford, D. K., Atchison, Topeka and Santa Fe Ry. 
Cronk, C. D., New York Central R. R., West. 

Darrow, A. J., Buffalo, Rochester and Pittsburgh R. R. 
Davies, A., Canadian Pacific Ry. 

Day, T. R., Pennsylvania R. R. System. 

Deming, J. H., Central of Georgia Ry. 

Drake, Caleb, Chicago and North Western Ry. 
Dryden, G. H., Baltimore and Ohio R. R. 

Dryden, H. M., Baltimore and Ohio R. R. 

Duffy, C. M., Chicago, Rock Island and Pacific Ry. 
Dutton, W. H., Missouri-Kansas-Texas R. R. 

Earhart, C. E., Alabama and Vicksburg Ry. 

Edelman, C. H., Missouri Pacific R. R. 

Eichblatt, O. H., Southern Pacific Co. 

Eisele, R., Erie R. R. 

Elsworth, R. B., New York Central R. R., East. 
Eukes, F. L., Northern Pacific Ry. 

Ewing, R. H., Louisville and Nashville R. R. 

Falk, C. L., Wabash Ry. 

Falkenstein, Oscar, Ohio Central Lines. 

Fay, E., Canadian National Rys. 

Finch, J. C., Missouri Pacific R. R. 

Fishburn, H. E., Canadian National Rys. 

Follett, W. F., New York, New Haven and Hartford R. R. 
Folley, E., Chicago and Eastern Illinois Ry. 

Ford, F. A., Chesapeake and Ohio Ry. 

Foster, F. C., Louisville and Nashville R. R. 

Fox, E. N., Boston and Maine R. R. 

Frantzen, O., New York, New Haven and Hartford R. R. 
Freeman, C. B., Pennsylvania R. R. System. 

French, C. C., Cleveland, Cincinnati, Chicago and St. Louis Ry. 
Gage, P. W., Chicago, Burlington and Quincy R. R. 
Galleher, J. M., Erie R. R. 

Garraprant, J. R., Erie R..R. 

Gault, P. M., Illinois Central R. R. 
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Gensheimer, J. S., Pennsylvania R. R. System. 

Geyer, C. J., Chesapeake and Ohio Ry. 

Gibson, Geo., Canadian National Rys. 

Giffin, T. E., Pennsylvania R. R. System. 

Gilbert, A. M., Cleveland, Cincinnati, Chicago and St. Louis Ry. 
Ginty, J. J.. Canadian National Rys. 

Goings, C. E., Pennsylvania R. R. System. 

Goodwin, C. J.. New York Central R. R., East. 

Green, R. E., Michigan Central R. R. 

Guthrie, L. A., Canadian National Rys. 

Hallstein, W. P., Pennsylvania R. R. System. 

Hancock, H. P., Norfolk and Western Ry. 

Hanson, E., Gulf, Colorado and Santa Fe Ry. 

Hanson, L. J., Canadian National Rys. 

Hartvig, C. E., Chicago, Rock Island and Pacific Ry. 
Hassel, L. H., New York Central R. R., East. 

Herron, C. R., Pennsylvania R. R. System. 

Hiles, Wm., Cleveland, Cincinnati, Chicago and St. Louis Ry. 
Himes, A. B., Baltimore and Ohio R. R. 

Hobson, H., Atchison, Topeka and Santa Fe Ry. 

Holmes, J. D., Chicago, Burlington and Quincy R. R. 
Hough, W. A., Erie R. R. 

Hunter, A. W., Pennsylvania R. R. System. 

Hyatt, T. G., Wabash Ry. 

Inwood, T. G., New York Central R. R., West. 

Ishler, O. A., Pennsylvania R. R. System. 

Johnson, R. K., Chesapeake and Ohio Ry. 

Johnson, T. L., Delaware, Lackawanna and Western R. R. 
Johnson, W. C., Chicago, St. Paul, Minneapolis and Omaha Ry. 
Jones, C. F., Southern Ry. ‘ 

Jones, I. S., Northern Pacific Ry. 

Kearton, T. H., Chicago Great Western R. R. . 

Kelly, A. J., Cleveland, Cincinnati, Chicago and St. Louis Ry. 
Kenny, J. L., Canadian National Rys. 

Kilian, H. L., New York Central R. R., West. 

Klaas, E., Chicago Great Western R. R. 

Kydd, G. W., Baltimore and Ohio R. R. 

LaChance, J. H., Chicago, Burlington and Quincy R. R. 
Lakin, F. D., Erie R. R. 

Lindsey, E. R., Chicago and Eastern Illinois Ry. 

Lollis, B. F., Chicago, Burlington and Quincy R. R. 
Lomas, H. F., Illinois Central R. R. 

Lummis, J. C., Chesapeake and Ohio Ry. 

Lutz, H., Pennsylvania R. R. System. 

MacFarland, G. E., Pennsylvania R. R. System. 

McClain, Otis, Seaboard Air Line Ry. 
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McCready, O. L., Pennsylvania R. R. System. 
McIntyre, M., Michigan Central R. R. 

- Michel, W., Hocking Valley Ry. 

Miller, W. H., Chesapeake and Ohio Ry. 

Millison, D. J., Pennsylvania R. R. System. 

Molis, B. W., Chicago, Rock Island and Pacific Ry. 
Morehart, F. D., Chicago, Milwaukee and St. Paul Ry. 
Mullins, W. J., Chicago Great Western R. R. 
Newman, W. H., New York Central R. R., East. 
Nichols, C. A., Erie R. R. 

Norris, C. J., Pennsylvania R. R. System. 

Oler, B. F., Pennsylvania R. R. System. 

Oppelt, J. H., New York, Chicago and St. Louis R. R. 
Partridge, G. F., Atlantic Coast Line R. R. 
Patterson, A. J., Chesapeake and Ohio Ry. 

Pattison, W. D., Southern Pacific Co. 

Peterson, G. A., Wabash Ry. 

Pfleging, F. W., Union Pacific R. R. 

-Phinney, R. M., Chicago and North Western Ry. 
Post, E. K., Pennsylvania R. R. System. 

Post, W. M., Pennsylvania R. R. System. 

Price, H. C., Erie R. R. 

Pry, E. B., Pennsylvania R. R. System. 

Raber, S. G., Erie R. R. 

Rapelye, E. F. D., Illinois Central R. R. 

Raughley, R. F., Pennsylvania R. R. System. 

Relph, E. J., Northern Pacific Ry. 

Rife, W. H., Atchison, Topeka and Santa Fe Ry. 
Rohan, G. J., Missouri-Kansas-Texas R. R. 

Rooney, M. A., Central R. R. of New Jersey. 
Rosenzweig, D. W., Southern Pacific Co. 

Ryan, F. J., Illinois Central R. R. 

Schott, A. H., Michigan Central R. R. 

Schultz, P., Southern Pacific Co. 

Scott, T. W., Baltimore and Ohio R. R. 

Seeburger, F. F., Chicago, Milwaukee and St. Paul Ry. 
Seifert, T. C., Chicago, Burlington and Quincy R. R. 
Selke, F. A., Chicago, Indianapolis and Louisville Ry. 
Shatwell, E. V., Chicago and North Western Ry. 
Skinner, Ivan, Missouri Pacific R. R. 

Slater, E. G., Baltimore and Ohio R. R. 

Smith, Chas., St. Louis-San Francisco Ry. 

Smith, E. B., New York Central R. R., East. 

Smith, L. W., Chicago, Milwaukee and St. Paul Ry. 
Smylie, W. R., Southern Pacific Co. 

Snyder, J. W., Pennsylvania R. R. System. 
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Spangler, W. N., Pennsylvania R. R. System. 

Staley, A. M., Atchison, Topeka and Santa Fe Ry. 
Staley, O. T., Atchison, Topeka and Santa Fe Ry. 
Stanton, H. L., Pennsylvania R. R. System. 

Stephens, Chas., Chesapeake and Ohio Ry. 

Stewart, A. W., Atlantic Coast Line R. R. 

Stilwell, W. H., Louisville and Nashville R. R. 

Storms, W. S., Erie R. R. 

Stueber, A. A., Chicago, Burlington and Quincy R. R. 
Stueber, Leo, Chicago, Burlington and Quincy R. R. 
Stump, H. N., Pennsylvania R. R. System. 

Suesse, C. W., Pennsylvania R. R. System. 

Tasker, A. H., Pennsylvania R. R. System. 

Taylor, E. S., Canadian Pacific Ry. 

Taylor, R. W., Baltimore and Ohio R. R. 

Thomas, E. A., Pennsylvania R. R. System. 

Thomas, G. K., Atchison, Topeka and Santa. Fe Ry. 
Thompson, 8S. R., Chesapeake and Ohio Ry. 

Thompson, T. P., Munising, Marquette and South Eastern Ry. 
Turn, H. D., Delaware, Lackawanna and Western R. R. 
Turner, A. C., Erie R. R. 

Tyler, Walter, Long Island R. R. 

Unger, O. R., Missouri Pacific R. R. 

Vandersluis, W. M., Illinois Central R. R. 

Vieillard, L. F., Long Island R. R. 

Walters, L. C., Southern Ry. 

Wass, F. E., Grand Central Terminal. 

Weigel, J. B., Louisville and Nashville R. R. 

Wells, F. L., Chicago and North Western Ry. 

Wesson, Eugene G., Chicago, Burlington and Quincy R. R. 
West, D. C., Chicago, Burlington and Quincy R. R. 
Westermark, N. H., Chicago, Milwaukee and St. Paul Ry. 
Whitcomb, L. L., New York Central R. R., West. 
Wiegand, F. B., New York Central R. R., West. 
Williams, J. C., Seaboard Air Line Ry. 

Williams, J. F., Cleveland, Cincinnati, Chicago and St. Louis Ry. 
Winans, E., Atchison, Topeka and Santa Fe Ry. 

Wood, R. R., Missouri-Kansas-Texas R.-R. 

Woods, L. D., Missouri Pacific R. R. 

Yarrell, A. J., Chicago, Indianapolis and Louisville Ry. 
Young, W. R., Grand Trunk Western R. R. ; 
Zane, Wm., Chicago, Burlington and Quincy R. R. 


Railroad Affiliated Members. 


Bagley, F. H., Chicago Union Station Co. 
Burger, A. V., Chicago and Western Indiana R. R. 
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Coburn, Frank R., Grand Trunk Western R. R. 

Ellis, G. E., American Railway Association. 

Fix, A. W., Erie R. R. 

Gorman, E. J., Norfolk and Western Ry. 

Harshbarger, F. V., Atchison, Topeka and Santa Fe Ry. 
Hastings, E. M., Richmond, Fredericksburg and Potomac R. R. 
Hossman, W. R., Kansas City Terminal Ry. 

Kearton, W., Minneapolis R. R. and Warehouse Comm. 
Kelley, G. M., Chicago and Western Indiana R. R. 
Koopman, H. W., Chicago and Western Indiana R. R. 
Kunker, F. M., Baltimore and Ohio R. R. 

Lamberton, H. C., Missouri Pacific R. R. 

Leonard, F. A., Chicago and North Western Ry. 

Lewis, H. S., New York Central R. R., West. 
Lorenzen, H. C., Pere Marquette Ry. 

Menzie, M. J., Erie R. R. 

O’Neil, C. C., Toledo Terminal R. R. 

Punter, W. M., Canadian National Rys. 

Reutschler, H. W., Reading Co. 

Ross, Robt., Pere Marquette Ry. 

Schultz, E. E., Chicago and North Western Ry. 
Starkweather, F. E., Pere Marquette Ry. 

Underwood, O. C., American Railway Association. 
Washburn, G. A., Atchison, Topeka and Santa Fe Ry. 
Yewell, J. E., Bessemer and Lake Erie R. R. 


Affliated Members. 


Adams, E. L., Kerite Insulated Wire and Cable Co. 
Ahrens, C. R., Chicago Railway Signal and Supply Co. 
Allen, L. W., Hazard Manufacturing Co. 

Allen, W. P., Union Switch and Signal Co. 

Ames, Azel, Kerite Insulated Wire and Cable Co. 
Arkenburgh, W. H., General Electric Co. 

Baker, R. N., Central Electric Co. 

Basford, G. M., Locomotive Feed Water Heater Co. 
Beaumont, J., Regan Safety Devices Co., Inc. 

Berry, E. S., Hall Switch and Signal Co. 

Bovard, W. P., Ohio Brass Co. 

Boyd, G. E., Railway Review. 

Briney, M. R., General Railway Signal Co. 

Broe, A. L., Edison Lamp Works of General Electric Co. 
Brown, E. W., Thomas A. Edison, Inc. 

Cameron, F. C., Corning Glass Works. 

Carter, P. E., General Railway Signal Co. 

Chapman, A., Rail Joint Co. 

Cloud, W. D., General Railway Signal Co. 
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Coleman, W. W., Safety Car Heating and Lighting Co. 
Condit, E. A., Rail Joint Co. 

Crantford, H. B., Electric Storage Battery Co. 
Curtis, R. H., Peter Gray and Sons, Inc. 

Day, S. M., General Railway Signal Co. 

Dean, Aaron, Union Switch and Signal Co. 
Deems, E. M., Railroad Accessories Corp. 
Dodgson, F. L., General Railway Signal Co. 
Downs, L. N., United Electric Apparatus Co. 
Dunham, L. S., Thomas A. Edison, Inc. 

Dunn, J. H., Railway Signaling. 

Edmunds, F. W., Craft, Inc. 

Everett, E. A., Manufacturer Railroad and Signal Devices. 
Febrey, H. H., American Steel and Wire Co. 
Fenley, W. H., Kerite Insulated Wire and Cable Co. 
Field, O. S., Hall Switch and Signal Co. 
FitzGerald, J. M., The Gerald Co. 

Flath, O. S., O. S. Flath Co. 

Folk, H. S. C., Electric Storage Battery Co. 

Fox, M. J., Railroad Supply Co. 

Frank, K. G., Consulting Engineer. 

Franklin, H. A., Iowa R. R. Commission. 

Gage, O. A., Corning Glass Works. 

Garrity, P. A., Thomas A. Edison, Inc. 

Gilman, Charles, Massey Concrete Products Corp. 
Gort, Godfrey, L. S. Brach Manufacturing Co. 
Gowing, M. R., Ohio Brass Co. 

Gridley, S. D., Macbeth-Evans Glass Co. 

Griffin, C. B., Rail Joint Co. 

Griffin, H. W., Union Switch and Signal Co. 
Gubbins, J. F., Bryant Zinc Co. 

Hackett, J. W., Okonite Co. 

Hamilton, H. A., Okonite Co. 

Harwig, C. G., Hall Switch and Signal Co. 
Hayes, S. W., Hayes Track Appliance Co. 

Henze, C. D. A., General Railway Signal Co. 
Hobson, J. S., Union Switch and Signal Co. 
Hough, S. J., Waterbury Battery Co. 

Houston, F. C. A., Exide Batteries of Canada, Ltd. 
Howard, L. F., Union Switch and Signal Co. 
Hubbard, J. J., General Railway Signal Co. 
Hullinger, O. M., Ohio Brass Co. 

Hyde, P. B., National Carbon Co. 

Jacobs, H. M., General Electric Co. 

Johnson, S. G., Hazard Manufacturing Co. 

Keefe, T. A., Hazard Manufacturing Co. 
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Kellenberger, K. E., Simmons-Boardman Publishing Co. 
Kennedy, J. J., Pyle-National Co. 

Lavarack, F. C., Railroad Accessories Corp. 

Lee, W. J., Union Switch and Signal Co. 

Lepreau, Frank J., Regan Safety Devices Co.,: Inc. 
Loucks, J. L., Union Switch and Signal Co. 
Loughran, A. J., Thomas A. Edison, Inc. 

Lucia, H. W., General Railway Signal Co. 

Lundy, E. A., E. A. Lundy Co. 

Lyon, C. A., Regan Safety Devices Co., Inc. 

Mann, L. R., Central Electric Co. 

Manuel, W. N., Corning Glass Works. 

Marloff, Geo., Union Switch and Signal Co. 

Martus, M. L., Waterbury Battery Co. 

Marvin, W. S., French Battery and Carbon Co. 
McChesney, L. W., Thomas A. Edison, Inc. 
McCormick, C. B., Electric Storage Battery Co. 
McGready, Harold, Union Switch and Signal Co. 
McGinnis, C., Pyle-National Co. 

Miller, P. W., Kerite Insulated Wire and Cable Co. 
Miskelly, Samuel, Bryant Zinc Co. 

Moffett, F. W., General Railway Signal Co. 

Nelson, G. A., Waterbury Battery Co. 

Newcomb, E. W., Thomas A. Edison, Inc. 

O’Meara, T. J., Hall Switch and Signal Co. 
Pendorf, P. G., National Carbon Co. 

Pflasterer, H. B., Hazard Manufacturing Co. 
Phillips, J. L., Okonite Co. 

Piper, H. L., Hiram L. Piper Co., Ltd. 

Plogsted, W. J., General Railway Signal Co. 
Porter, G. H., Western Electric Co. / 
Pratt, A. E., National Carbon Co. 

Prescott, C. W., General Railway Signal Co. 

Reeb, C. A., Kerite Insulated Wire and Cable Co. 
Reichard, W. H., General Railway Signal Co. 
Renick, H. W., Magnetic Signal Co. 

Renshaw, Paul, General Railway Signal Co. 

Renton, J. A., Kerite Insulated Wire and Cable Co. 
Rice, P. X., Miller Train Control Corp. 

Richards, H. W., Richards Train Control Corp. 
Ritchie, L. N., National Carbon Co. and Prest-O-Lite Co., Inc. 
Roberts, John, General Electric Co. 

Saunders, J. E., Union Switch and Signal Co. 
Schermerhorn, E. F., Rail Joint Co. 

Shaver, A. G., Regan Safety Devices Co., Inc. 
Sheene, H. R., Union Switch and Signal Co. 
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Smith, A. H., Railroad Supply Co. 

Sosinski, P.P., Hall Switch and Signal Co. 

Sperry, H. M., Publicity Representative. 

Stallknecht, F. S., Thomas A. Edison, Inc. 

Stone, E. W., National Safety Appliance Co. 

Stover, C. R., National Lamp Works of General Electric Co. 
Strickler, J. M., Ohio Brass Co. 

Swallow, Gerald, Diamond State Fibre Co. 

Talbert, J. F.. Union Switch and Signal Co. 

Talbert, W. W., Union Switch and Signal Co. 
Thomas, L., General Railway Signal Co. 

Trout, R. E., Thomas A. Edison, Inc. 

Turreff, S. J., Union Switch and Signal Co. 

Underhill, J. D., Okonite Co. 

VanSteenburgh, W. R., Okonite Co. 

Vogel, E. W., Chicago Railway Signal and Supply Co. 
Watkins, E. H., Electric Storage Battery Co. ~ 
Whall, F. R., C. H. Whall Co. 

White, Francis J., Okonite Co. 

Wight, S. N., General Railway Signal Co. 

Williams, P.P., T. George Stiles Co. 

Winchell, B. L., Kerite Insulated Wire and Cable Co. 
Wray, Ed., Railway Purchases and Stores. 

Young, J. Warren, Kerite Insulated Wire and Cable Co. 


Guests. 


Ambrose, J. R. W., Toronto Terminal Railway Co. 
Anderson, H. R., Lake Superior and Ishpeming R. R. 
Asmund, J. H., Erie R. R. 

Ballard, C. M., Memphis Union Station Co. 

Balliet, R. H. C., American Railway Association. 
Bambach, A., Superior Reporting Co. 

Barnett, A. B., Kalon Electric Co. 

Bates, A. E., Chesapeake and Ohio Ry. 

Bates, E. T., Chicago, Milwaukee and St. Paul Ry. © 
Bates, W. A., Bates Expanded Steel Truss Co. 
Bourquin, F. R., Rutland R. R. 

Brown, J. R., Thomas A. Edison, Inc. 

Brunton, J. W., Denver and Rio Grande Western R. R. 
Bullivant, Valley Electric Co. 

Childs, W. L., Memphis Union Station Co. 

Collins, W. R., Maloney Oil and Manufacturing Co. 
Cronin, V. J.. American Railway Association. 
Cunningham, E. R., Spokane, Portland and Seattle Ry. 
Daniels, Robt., Erie R. R. 

Daves, G. W., Simmons-Boardman Publishing Co. 
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Deal, W. W., American Steel and Wire Co. 
Dilozier, F. W., Baltimore and Ohio R. R. 
Felty, W. D., Norfolk and Western Ry. 

Fischer, J. D., Electric Storage Battery Co. 
Florencourt, F. B., Central of Georgia Ry. 

Geary, A. E., Chicago and North Western Ry. 
Groat, C. H., Erie R. R. 

Hamilton, H. B., Electric Storage Battery Co. 
Hamilton, H. Q., Hayes Track Appliance Co. 
Harvey, A. M., Canadian National Rys. 

Heitman, Eiward. Superior Reporting Co. 
Helmbright, H. H., National Lamp Works of General Electric Co. 
hHonman, J. J., Srandard Underground Cable Co. 
Howe, G. C., Spokane, Portland and Seattle R. R. 
Hughes, H., Michigan Public Utilities Comm. 
Hurst, C. M., Hurst Automatic Switch and Signal Co. 
Jenkinson, Chas., Rail Joint Co. 

Jennings, F. E., C. H. Whall Co. 

Jensen, T. J., Norfolk and Western Ry. 

Koch, F. C., Railway Signaling. 

Lavarack, Henry, Railroad Accessories Corp. 
Lee, Henry, Railway Signaling. 

Leisch, E. H., The Adams and Westlake Co. 
Lighton, L. E., Electric Storage Battery Co. 
Mayer, H. J., Hayes Track Appliance Co. 
McCutcheon, H. L., Chesapeake and Ohio Ry. 
Mickley, J. K., Union Switch and Signal Co. 
Mornlane, S., Canadian Railway Commission. 
Muebleck, E., Rail Joint Co. 

Nuckols, L. T., Chesapeake and Ohio Ry. 
Osborn, G. W., Denver and Rio Grande Western R. R. 
Payne, R. W., Rail Joint Co. 

Porter, W. G., Adams and Westlake Co. 

Rankin, J. D., Erie R. R. 

Reichart, J., Central of Georgia Ry. 

Reid, S. P., Hayes Track Appliance Co. 

Rose, N. W., Duluth and Iron Range R. R. 
Scott, Thomas, Baltimore and Ohio R. R. 
Sinnott, J. D., Electric Storage Battery Co. 
Slingluff, W. H., John A. Roebling’s Sons Co. 
Smith, A. C., General Railway Signal Co. 

Sprone, W. B., Baltimore and Ohio R. R. 

Steel, W., Canadian National Rys. 

Stephenson, J. T., Chicago Railway Signal and Supply, Co. 
Stephenson, J. W., Chicago Rapid Transit Co. 
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Stillman, D. S., Railway Review. 

Tebbetts, G. E., Chesapeake and Ohio Ry. 
Thomson, E. K., Boston and Albany R. R. 
Tierney, E. F., Bates Expanded Steel Truss Co. 
Tomkins, O. S., Chicago and North Western Ry. 
Underwood, J. Q., Chicago Union Station Co. 
Walsh, J. A., Railway Review. 

Weld, H. K., Standard Underground Cable Co. 
Wilson, A. W., Southern Ry. 


NEW MEMBERS. 


ENROLLED AS OF JUNE 14, 1923. 


Railroad Affliated. 
Burg, John C., Sig. Maintr.. New York Central R. R., East, Mt. 
Vernon, N. Y. 
Davis, E. J., Sig. Testman, Illinois Central R. R., Central City, Ky. 
Prester, L. W., Sig. Maintr., New York Central R. R., East, Buf- 
Talo NY 
Affiliated. 
Bauer, W. F., West. R. R. Megr., Edison Storage Battery Co., 
Chicago, [1]. . 
Chamberlain, H. W., Pres., General Railway Signal Co. of Canada, 
Ltd., Lachine, Que., Canada. 
Knappenberger, W. R., Salesman, Ry. Dept., Electric Storage Bat- 
tery Co., Chicago, III, 
Lee, W. J., Rep., Union Switch & Signal Co., New York, N. Y. 
Pierce, A. W., Mgr., Electric Storage Battery Co., Kansas City, Mo. 
Rees, M. D., Sales Engr., National Carbon Co., Inc., Chicago, III. 
Tyler, W. T., Vice-Pres. & Gen. Mgr., National Safety Apliance Co., 
Chicago, IIl. 


ENROLLED AS OF NOVEMBER 13, 1923. 


Railroad Affiliated. 
Frey, J. W., Sig. Supr., Detroit, Toledo & Ironton R. R., Ottawa, 
Ohio. 
Pugh, J. M., Draftsman, Chesapeake & Ohio Ry., Richmond, Va. 
Williams, C. H., Signalman, Chesapeake & Ohio Ry., Richmond, Va. 


Affiliated. 


Bowles, J. T. B., Technologist, Tide Water Oil Co., Bayonne, N. J. 

Braddock, Harold, Pres., Interflash Signal Corp., New York, N. Y. 

Marloff, Geo., Sales Engr., Union Switch & Signal Co., Chicago, III. 

McCormick, C. B., Operating Engr., Electric Storage Battery Co., 
Chicago, IIl. 
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ENROLLED AS OF NOVEMBER 15, 1923. 


Affiliated. 


Herzog, L. K., Sales Engr., Viking Products Corp., New York, N. Y. 
Seip, Howard, Rep., Adams & Westlake Co., New York,’ N. Y. 


ENROLLED AS OF FEBRUARY 8, 1924. 


Railroad Affiliated. 


Alford, H. J., Div. Sig. For., Southern Pacific Co., ElPaso, Texas. 
Anderson, L. A., Sig. Maintr., Chicago & North Western Ry., Arion, 
Iowa. 


Ashford, S. D., Sr. Sig. Engr., Interstate Commerce Comm., Wash- 
inton, D. C. 

Ault, R. L., Signalman, Pennsylvania R. R. System, Pittsburgh, Pa. 

Becksted, R. I., Sig. For., Canadian Pacific Ry., Montreal, Que., 
Canada. 

Betz, O. F., Sig. For., Pennsylvania R. R. System, Ft. Wayne, Ind. 

Blauvelt, G. E., Sig. For., Erie R. R., Galion, Ohio. 

Brown, G. B., Sig. Inspr., Illinois Traction System, Springfield, III. 

Brown, Robt., Sig. For., Chesapeake & Ohio Ry., Richmond, Va. 

Burnsides, P. L., Sig. Maintr., Missouri-Kansas-Texas R. R., Deni- 
son, Texas. 

Cameron, P. A., Sig. Maintr., Chicago & North Western Ry., Scran- 
ton, lowa. 

Carnes, A. B., Signalman, Baltimore & Ohio R. R., Baltimore, Md. 

Chande, N. K., Sig. Supr., Bombay, Baroda & Central India Ry., 
Bombay, India. 

Clawson, Ralph, Sig. Maintr., Lehigh Valley R. R., Lodi, N. Y. 

Cramer, H. C., Sig. Supr. Maint. & Constr., Atlanta Terminal Co., 
Atlanta, Ga. 

Daugherty, F. J., Sig. Maintr., St. Louis-San Francisco Ry., West 


Plains, Mo. 
Drennan, A. O., Sig. Maintr., St. Louis-San Francisco Ry., Cabool, 
Mo. 


Driscoll, John, Sig. Fitter, Erie R. R., Cuba, N. Y. 

Einsick, H. F., Sig. For., Pennsylvania R. R. System, Ft. Wayne, 
Ind. 

Elle, Albert, Sig. Maintr., Buffalo, Rochester & Pittsburgh Ry., 
Marion Center, Pa. 

Favro, Edward, Sig. Maintr., Delaware & Hundson Co., Waterviliet, 
prey 

Foster, R. C., Sig. Draftsman, Atchison, Topeka & Santa Fe Ry., 
Topeka, Kans. 

Fredericks, B., Sig. Maintr., Erie R. R., Elmira, N. Y. 

Fredericks, M., Maintr., Erie R. R., Hornell, N. Y. 

Garrick, L. D., Maintr., Erie R. R., Cameron, N. Y. 
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Gilboy, John, Sig. Fitter, Erie R. R., Olean, N. Y. 

Grabbs, Wm. C., Jr., Asst. Sig. Supr., Chicago & Eastern Illinois Ry., 
Danville, III. 

Gramm, R. K., Draftsman, Sig. Dept., New York Central R. R. 
(East), Albany, N. Y. 

Hall, L. D., Asst. Maintr., Erie R. R., Elmira, N. Y. 

Harshbarger, F. V., Draftsman, Atchison, Topeka & Santa Fe Ry., 
Topeka, Kans. 

Hasselberger, J. J., Sig. Maintr., Lehigh Valley R. R., Mountain Top, 
Pa. 

Henneman, C. D., Maintr., Erie R. R., Olean, N. Y. 

Henneman, J. J., Maintr., Erie R. R., Salamanca, N. Y. 

Herringer, W. F., Sig. For., Chesapeake & Ohio Ry., Clifton Forge, 
Va. 

Hopkins, Ray, Sig. Maintr., Erie R. R., Corning, N. Y. 

Iba, P. W., Sig. For., Pennsylvania R. R. System, Ft. Wayne, Ind. 

Jacobs, A. A., Sig. For., Baltimore & Ohio R. R., Baltimore, Md. 

Jobe, W. R., Leading Signalman, Oregon Short Line R. R., Poca- 
tello, Idaho. 

Jones, H. L., Sig. Gang For., Southern Pacific Co., Oregon City, 
Ore. 

Keeler, G. L., Sig. For., Pennsylvania R. R. System, Crestline, Ohio. 

Keene, John J., Sig. For., Delaware & Hudson Co., Albany, N. Y. 

Kelly, G. M., Sig. For., Chicago & Western Indiana R. R., Chicago, 


Ill. 

Koch, H. B., Sig. Maintr., St. Louis-San Francisco Ry., Mountain 
Grove, Mo. 

Koch, J. C., Draftsman, New York Central R. R., West, Cleveland, 
Ohio. 


Komori, Sheiji, Elec. & Sig. Engr., Japanese Government Ry., 
Tokyo, Japan. 

Kozai, Yoshimasa, Elec. & Sig. Engr., Japanese Government Ry., 
Tokio, Japan. 

Kunker, F. M., Sig. Maintr., Baltimore & Ohio R. R., Loveland, 


Ohio. 
LeBlanc, M. L., Sig. Helper, Canadian National Railways, Charny, 
P. Q., Canada. 


Lee, J. H., Sig. For., Erie R: R., Sterling, Ohio. 

Leonard, W. D., Asst. Sig. Supr., Chicago & Eastern Illinois Ry., 
Evansville, Ind. 

McCrossin, C. D., Signalman, Pennsylvania R. R. System, East 
Liberty, Pa. 

MclIlvain, Alvin, Asst. Sig. Maintr., Chicago & North Western Ry., 

Wheatland, Iowa. 

McKenery, H. P., Sig. For., Pittsburgh & Lake Erie R. R., McKees- 
port, Pa. 
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McMahon, M. J., Tel. & Sig. For., Pennsylvania R. R. System, Corry, 
Pa. 

McMaken, F. R., Sig. Inspr., Pennsylvania R. R. System, Ft. Wayne, 
Ind. 


Martens, Erwin, Sig. Maintr., Chicago & North Western Ry., Wheat- 
land, Iowa. 

Moulds, John, Maint. For., New York, New Haven & Hartford R. 
R., Boston, Mass. 

Nagai, Thozo, Asst. Engr., Japanese Government Ry., Tokyo, Japan. 

Nottingham, C., Sig. Fitter, Erie R. R., Wellsville, N. Y. 

O’Connor, J. J., Sig. Fitter, Erie R. R. Salamanca, N. Y. 

Patnode, Elmer E., Sig. Maintr., Delaware & Hudson Co., Port 
Henry, N. Y. | 

Patton, Jos. L., Sig. Apprentice, Pennsylvania R. R. System, Wilm- 
ington, Del. 

Peterson, G. O., Sig. For., Missouri-Kansas-Texas R. R., Denison, 


Texas. : 
Pugh, R. L., Sig. Draftsman, New York Central R. R., East, Albany, 
N.Y. | 
Rair, Kasson J., Sig. Maintr., Lehigh Valley R. R., Mountain Top, 
Pa. 


Rawlins, R. R., Sig. Maintr., Baltimore & Ohio R. R., Sabina, Ohio. 

Reynolds, J. J.. Asst. Engr., New York Central R. R., East, Albany, 
Nisy: 

Reynolds, W. P., Asst. Sig. Supr., Louisville & Nashville R. R,, 
Evansville, Ind. 

Ringrose, M. B., Sig. Fitter, Erie R. R., Cuba, N. Y. 

Rippee, H. F., Sig. Maintr., St. Louis-San Francisco Ry., Cedar Gap, 
Mo. 

Rose, J. P., Sig. Maintr., Grand Trunk Western R. R., Durand, Mich. 

Ryan, H. L., Sig. Maintr., St. Louis-San Francisco Ry., Koshkonong, 
Mo. 

Sausel, G. A., Sig. Gang For., Chicago & North Western Ry., Des 
Moines, Iowa. 

Scholderer, H., Sig. Maintr., Baltimore & Ohio R. R., Chillicothe, 
Ohio. 

Scott, S. W., Maintr., Erie R. R.; Wellsville, N. Y. 

Seifert, H. H., Engr., Draftsman, New York Central R. R., East, 
Albany, N. Y. 

Shinner, Wm. A., Sig. Maintr., Chicago & North Western Ry., Belle 
Plaine, Iowa. 

Shoemaker, C. W., Sig. Maintr., Chicago & North Western Ry., 
Council Bluffs, Iowa. ; 

Summers, F. B., Sig. Maintr., Southern Pacific Co., Garnet, Via 
Cabazon, Calif. 

Walton, J., Leading Sig. Maintr., St. Louis-San Francisco Ry., Jas- 
per, Ala. 
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Weisjohn, A. G., Sig. Maintr., Pennsylvania R. R. System, Val- 
paraiso, Ind. 
Willhelm, J. A., Signalman, Erie R. R., Galion, Ohio. 
Wright, C. A., Sig. Maintr., Southern Pacific Co., El Paso, Texas. 
Yusko, J. C., Sig. Fitter, Erie R. R., Olean, N. Y. 
Affiliated. 
Akasaka, T., Managing Dr., Annaka Electric Instrument Co., Ltd., 
Tokyo, Japan. 
Bedell, M. P., Salesman, T. George Stiles Co., New York, N. Y. 
Boyd, G. E., Editor, Engr. Dept., “Railway Review”, Chicago, IIl. 
Esson, Edwin, Asst. Engr., Peter Gray & Sons, Inc., East Cambridge, 


Mass. 

Haas, H. C., Operating Engr., Electric Storage Battery Co., New 
W-OLI GING vy 

Hedley, W. J., Steam R. R. Rep., General Electric Co., New York, 
NY, 


Jones, F. P., Jr., Sales Engr., General Electric Co., Philadelphia, Pa. 

McGinnis, C. P., Vice-Pres., Pyle-National Co., Chicago, III. 

Renick, H. W., Pres., Magnetic Signal Co., Los Angeles, Calif. 

Rice, P. X., Elec. Engr., Miller Train Control Corp., Danville, Ill. 

Seward, R. R., Dist. Sales Agt., Rail Joint Co., New York, N. Y. 

Wray, Edward, Publisher, oRallway Purchases and Stores,” Chicago, 
Ill. 


ENROLLED AS OF MARCH 122, 1924. 


Railroad Affliated. ; 

Almgqvist, T. H., Sig. Engr., Swedish State Railways, Goteborg, 
Sweden. 

Anderson, Dee, Asst. Maintr., Chicago & Erie R. R., Laketon, Ind. 

Anderson, Guy, Auto. Sig. Maintr., Erie R. R., Crown Point, Ind. 

Banning, L. N., Asst. Maintr., Erie R. R., Decatur, Ind. 

Barber, W. A., Sig. Maintr., Erie R. R., Buffalo, N. Y. 

Bates, M. A., Signalman, Southern Pacific Co., Glendale, Ore. 

Baumgarden, J. A., Sig. For., Erie R. R., Buffalo, N. Y. 

Carney, B., Sig. Maintr., Erie R. R., Buffalo, N. Y. 

Clappison, H. M., Sig. Maintr., Chicago & North Western Ry., 
Onawa, Iowa. 

Clouse, W. E., Sig. Maintr., Chicago & Erie R. R., Lima, Ohio. 

Creviston, D. E., Sig. Fitter, Erie R. R., Hammond, Ind. 

Creviston, I. E., Sig. Maintr., Erie R. R., Hammond, Ind. 

Donaldson, Ed., Sig. Helper, Washington Terminal Co., Washing- 
Ol elo. 

Dutton, Tom, Sig. Maintr., C. R. I. & P. Ry., Irving, Texas. 

Ervin, E. L., Sig. Maintr., Erie R. R., Buffalo, N. Y. 

Espey, T. S., Asst. Maintr., Erie R. R., Hornell, N. Y. 
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Flick, R. A., Sig. For., Erie R. R., Attica, N. Y. 

Frederick, R. J., For. of Maintrs., Chicago & Erie R. R., Lima, Ohio. 

Guthrie, J. R., Sig. For., Canadian National Ry., Winnipeg, Man., 
Canada. 

Harding, C. R., Cons. Engr., Southern Pacific Co., New York, N. Y. 

Harrison, G. D., Maintr., Erie R. R., Ohio City, Ohio. 

Heeter, S. A., For. Maintrs., Erie R. R., Rochester, N. Y. 

Henricks, Chas., Sig. Maintr., Erie R. R., Huntingdon, Ind. 

Keck, Geo. E., Maintr., Erie R. R., Decatur, Ind. 

Keel, S. W., Sig. Maintr., Erie R. R., Rochester, N. Y. 

Kobe-Tetsudokyoku (Kobe Railway Bureau), Kobe, Japan. 

Lee, Clarence, Wireman, Erie R. R., Spencerville, Ohio. 

Murray, W. A., Mech. Sig. Inspt. Constr., Eastern Bengal State Ry., 
Parbatipur, India. 

O’Brien, Frank, Temp. Leading Signalman, Delaware, Lackawanna 
& Western R. R., Montclair,.N. J. 

Otto, E. J., Asst. Sig. Maintr., Canadian National Rys., Fort Wil- 
liam, Ont., Canada. 

Payne, J. J., Sig. Maintr., Erie R. R., Kenton, Ohio. 

Penn, John A., Sig. Maintr., Chicago & Erie R. R., Laketon, Ind. 

Persinger, Chas., Sig. For., Chesapeake & Ohio Ry., Richmond, Va. 

Rickett, A. G., Traffic Sig. Supr., London & North Eastern Ry., Not- 
tinghamshire, England. 

Roy, F. A., Draftsman, Chesapeake & Ohio Ry., Richmond, Va. 

_Romasser, H. F., Sig. Maintr., Erie R. R., Buffalo, N. Y. 

Sage, D. B., Sig. Maintr., Northern Pacific Ry., Trout Creek, Mont. 

Slawson, W. W., Asst. Sig. Engr., Boston Elevated Ry., Charles- 
town, Mass. 

South African Rys., The Librarian, Johannesburg, Union of South 
Africa. 

South African Rys. & Harbours, Telegraph Inspector, Germiston, 
Transvaal, Union of South Africa. 

Tetsudosho-Denki-Kyoku, Electric Bureau, Department of Rail- 
ways, Marunouchi, Tokyo, Japan. 

Thomas, W., Sig. Maintr., Canadian National Rys., Fort William, 


Ont., Canada. 
Affiliated. 
Folker, H. P., Constr. Engr., National Safety Appliance Co., Chicago, 
Til. 


Mautsch, Robert, Managing Director, Compagnie Belge des Freins 
Westinghouse, Bruxelles, Belgium. 

Smith, A. H., Salesman, Railroad Supply Co., New York, N. Y. 

Stone, E. W., Constr. Engr., National Safety Appliance Co., Chicago, 
Ill. 

Windahl, E. G., Chf. Engr., Signalbolaget, Vasagatan 9, Stockholm, 
Sweden. 
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J. C. BIRD, 


Inspector, Pennsylvania Railroad System. 


W. W. LAVARACK, 


Manager, Railroad Accessories Corporation. 


J. H. OBYRNE, 
Engineer, New York Central Railroad, East. 


W. W. SLATER. 


W. B. TONGUE, 


District Assistant Signal Supervisor, 
New York Central Railroad, East. 





W. F. WHALEN, 
Signal Supervisor, New York Central Railroad, East. 


YEAR 


1895. 
1896. 
1897. 
1898. 
1899. 
1900. 
AOL, 
1902. 
1903. 


1904. 
1905. 


1906. 
1907. 
1908. 
1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 


1918. 


7 


ik 


Ate 


HOOprPoadss 


W. 
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Officers of Former Years. 





Railway Signaling Club 


March 11, 1895, to November 10, 1903 


PRESIDENT 


Cc. A. DUNHAM, 


Neer WULIOTT, 


VicE-PRESIDENT 


_ J. GILLINGHAM, JR., H. D. MILES, 
J. GILLINGHAM, JR., H. D. MILES, 
_ J. GILLINGHAM, JR., H. D. MILES, 
D. FOWLE, W. H. ELLIOTT, 
_M. KEPPEL, JR., J. CARGILL, 
| M. KEPPEL, JR., C. C. ROSENBERG, 
C. ROSENBERG, C. E. DENNEY, 
C* ROSENBERG, C. A. DUNHAM, 
C. HOPE, J.C. MOCK, — 
Railway Signal Association 
November 10, 1903, to March 1, 1919 
C. MOCK, L. GRIFFITH, 
(L. GRIFFITH, 
fa BOCK, 1C. H. MORRISON, 
| (J. A. PEABODY, 
H. MORRISON, (a Ht RUDD, 
(A, H. RUDD, 
ec Dy, 1L. R. CLAUSEN, 
L. R. CLAUSEN, 
oe iH. S. BALLIET. 
(H. S. BALLIET, 
R. CLAUSEN, 1G: B. DENNEY, 
(C. H. DENNEY, 
ae 16. C. ANTHONY, 
C. C. ANTHONY, 
Pee ‘3. H. MANN, 
(B. H. MANN, 
ee ONY 1F. P. PATENALL, 
(F. P, PATENALL, 
ee NN, |T. 8. STEVENS, 
(T. S. STEVENS, 
P, PATENALL, io. HOR, 
W. J. ECK, 
See NS, sO DUNHAM, 
ate! (C. A. DUNHAM, 


)W. H. ELLIOTT, 


(W. H. ELLIOTT, 
)R. E. TROUT, 


(R. E. TROUT, 
1c. J. KELLOWAY, 
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WAQQOHHAM 
WOOSOCKEES 


nom e 


. BASFORD. 
. BASFORD. 


SEITZ. 


. SFITZ. 


TILTON. 


. TILTON. 


TILTON. 
TILTON, 
ADAMS. 


. ADAMS. 


S. BALLIET. 


: BALLIET, 


. ROSENBERG. 


. ROSENBERG. 
. ROSENBERG. 
. ROSENBERG. 
. ROSENBERG. 


. ROSENBERG. 
. ROSENBERG. 
. ROSENBERG. 
. ROSENBERG. 
. ROSENBERG. 
. ROSENBERG. ° 


. BALLIET. 
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American Railroad Association 


Signal Division, Sec. Il—Engineering 
March 1, 1919, to October 1, 1920 






YEAR CHAIRMAN _ First Vicze-CHAIRMAN SECOND VicE-CHAIRMAN SECRETARY 


1919. R. H. TROUT, C. J, KELLOWAY, F. W. PFLEGING, H. S. BALLIBT, 


! 


1920. ©. J. KELLOWAY, F. W..PFLEGING, F. B. WIEGAND, H. S. BALLIET 


American Railway Association 
Signal Section, Div. 1V—Engineering ie 
October 1, 1920, to date . 
1921. KF. W. PFLEGING, F.B. WIEGAND, Cc. A. CHRISTOF- H. S. BALLIET. 
: FERSON, 


1922. F.B. WIEGAND, C. A. CHRISTOF. B. T. ANDERSON, H.S. BALLIET. 
FERSON, | 


June, 1922-March, 1923. | 
C. A. CHRISTOF- B.T. ANDERSON, W. M. VANDER- H. 8S. BALLIET 
FERSON, SLUIS, . ; 


1923. B.T. ANDERSON, W.M. VANDER-_ W. M. POST, HS. BALLIET. 
SLUIS, 3 | 
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Result of Letter Ballot on all Propositions. 
Submitted at the Annual Meeting, held at 
Chicago, IIl., March 13 and 14, 1924 


All the propositions have received the required two-thirds affirmative 
letter ballot vote. 


For Against 


Editing, 

Requisite Sheet and Alternate Requisites Section.............. 1177 3 
General Electrical Requirements (Revision)... eee 1180 1 
Standard Section for Use in Alternate Requisites Section 1176 2 
Standard Section for Use in Unit Specifications (Re- 

TUR RIO CH Li, UU eet foc vcs achcsscbiodidinil couse osha igdedeveeab ode owt ule Beg: 1 

Highway Crossing Protection. 

Requisites for Highway Crossing Signals................cccesseeeeees 1175 3 
A.R.A. Sig. Sec. 1553—Disc for Wig-Wag Highway Cross- 

Ng a ROS SS) Bh a oe A 1161 9 

Mechanical Interlocking. 

Specification 13224 for Electromechanical : Interlocking 

Machine, Unit Electric Levers, I. S. & F. Locking........ 1178 2 

Instructions. 

Instructions for Installation, Maintenance and Operation 

of Lead Acid Type Storage Batteriee..................scccccrseses 1169 Le 
Instructions for Handling Insulated Wires and Cables..... 1180 1 
Measurement of Insulation Resistance... sessceceeeeeeees 1180 1 
R.S.A. 1378—Seale Ranges for D.C. Volt-Ammeters (Re- 

DMN CASS VM EOE, Sei esos ee ys dbs “ha a7 ses Mase omsnie den swan ebhaay ron Meoleaa alert bait 1178 2 

Chemicals. 

Bpvecincation 13324 for Motor Gasoline...n.....ccc.cccsssvsnsereresvenes ale ede 2 


Signaling Practice. 
UIMEMIDE EAM EV TE cee 8 TS Tr 8 el dee dunaaabatnodt marae aditeas 1087 91 
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For Against 


Designs. 
Plate No. 4 R.S.A. Symbols (Revision) .................sssscccsdssseesss 1179 1 
R.S.A. 1056—Terminal Blocks (Revision ).............5........c000se Bie.) 2 
A.R.A. Sig. Sec. 1085—Pipe Carrier—Details (Revision).. 1169 10 
R.S.A. 12283—Switch Box Connections (Revision )............... 1175 6 
A.R.A. Sig. Sec. 1461—-Switch Lamp Base-Socket (Re- 

WASTOT ) oi aaetereeesateh as pecs shebes suaageneeeeeubal ene Goines eae ae 1177 2 
A.R.A. Sig. Sec. 1544—HElectric Lamps and Adaptev............ Lia 2 
A.R.A. Sig. Sec. 1545—Mechanical Dwarf Signal—De- 

Sign Bi ug Acta. Lvasish ihc cleteete tap cevaie ieee, ee 1175 5 
A.R.A. Sig. Sec. 1548—Enameled Steel Signal Blades........ 1170 10 
A.R.A. Sig. Sec. 1552—Base for One-Way Wall Machine.... 1177 1 
A.R.A. Sig. Sec. 1556—Bonding Manganese Frog6s............... 1178 1 
Specification 12322 for One Inch Wrought Iron Signal 

Pipe: CReEViSion: )» 1225720 cs Pes cassteacee cts cess deetdcenI\a tees 0a eae 1178 2 


Contracts and Valuation. 


Revision of Table of Interlocking Units and Values........... 1162 18 
Revision of Invitation to Bidders on Block Signal and 
Interlocking: Work ccc: sccossgaeeuceienst leas ee enaba one ene 1178 2 


Power Interlocking. 
Specification 12724 for Timea liOCK Sa rccic-csecervctacsscuets saree 1173 6 
Specification 12824 for: Time Releases..c..2......c:0..ccesssvcnsenreeeeae 1176 1 


D.C. Automatic Block Signaling. 
Specification 6324 for Direct Current Automatic Block 


Where variations occur in the number of votes cast on any propo- 
sition and the total returned, such variations are due to members not 
voting on such propositions. 


Total number ballots returned.............. 398 
Total approved votes cast: 
Representative Member ...............ccccseceees 881 
Representative of Member...................... 300 
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Pe RMR PI ieee 2S nk beta casas anes an btadbareveueis ieee evig decks 49, 224, 382, 711 
PPM RSEMOALULeS, OL TTAIN CODLLOL...:.. ssc-cocvessvrcceescssessisconnstecooocodeseipans 744 
Adapter, Electric Lamps and, (A.R.A. Sig. Sec. 1544) es cssseccsssees 
rc Sic Sas sch aad cb seca eset sich cess «lkéespetieas 3D, 41, 2205 320, 316, 108 
CET TS aR oP eo 197, 663 
Adjournment of Meetings: 
Ne LeeLee A TTNTIAL? MI GOEL Ess ccxcessdicectuccoxahecepnasedcacded vs -vecoesaspsastoeasextced 748 
MRT NET, LO2S SLATE MGELIN GD... ovine. ccseisceterccessdeesscxsevsev oxadoupicbonsretaees 284 
Advance Notices: 
EL ee ATATI TILL WLOGUIN G5, .5.-).050hceuce-s'esdtaoedhasseees eas Tete ses eueseeseders rece 297 
PE TERIIO El Deh, SCA LOGY MGCTIN E .c..1s:-00-0ceccssesendscceboncsedoscscceveereeveveseeveuhs 5 
Advantages of Trickle Charge Over Series Line Charge................... 32,7219 
I UML AT OTTO CK ING. |... cossuonspnivvesseceinrsavanstcecccdacd dl Merck ot tiene 388, 712 
Alternate Requisites and Requisite..................cccccciscssssssssssssssvesserss Be 19902097 
Alternate Requisites Section and Requisite Sheet... eee 8, 300, 683 
Alternate Requisites Section, Standard Section for Use in............ 301, 683 
American Committee on Inductive Coordination—Cooperative 
eee BTS iea desccssccesecurversveceivacres Slaqee seaman )sgaderrdeortees 400, 716 
American Engineering Standards Committee—Cooperative Reports: 
mage on Golors for Trafic Sigmals:............-sssesernsersessee 26, 218, 305, 685 
MERE EPO LVV AUC ATIC) ere, INL Oats o sitet sche isentscvcsonsdhapeecsoteessiossteboverecdls 52, 202 
Revision of National Electrical Safety Code........ 51, 53, 54, 244, 251 
Signs, Symbols, Abbreviations, etc................cccccssscsees 49, 224, 382, 711 
Specifications for Wood Poles and Steel Tubular Poles............ 52, 201 
American Society for Testing Materials—Cooperative Report: 
SeetIOTT and (EVD UGr FT LADO Leet scscked sg beak Geeks 54, 251 
American Society of Mechanical Engineers—Cooperative Report: 
Standardization of Pipe Flanges and Fittings.......... AD? 224,882,711 
American Wood Preservation Association—Cooperative Report: 
PREC TION TOTAL LOG ke. st toe can tended Snaden deus ted ties Re cuckye st tieat- catch eSt eee Pase 144, 270 
Banaiviical Datacon LONE Burning, KeroseMmes....circascacccccrsscascccscssccdvarcinsenses 194 
Announcements as to 1924 Annual and 1924 Stated Meetings of the 
Sipnal Section |... ......0! 00 EPRI A oie nie te sere eT rRTTe 284, 747 
Annual Reports: 
mammmittes, of Direction £22); Qatie tied eehe Rea ae Aeros 670 
CCTOLALY ...csecseersosssescarersrcncacsarodecnassenesencensneseadeesessvececssenevaaevaseseenentectadencetes 675 
Apparatus: 
lerormination: of Sulphur tin. Ous...ccacncilk.. Gain. 176, 367, 368 
Memeee EET OT1 8. 1Nic LENA] e LOW OTH ., coisccocsxsunasnso tes seaddansoseasanea to pues repee en eeae 19,5207 
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Pages 
Application of Alternating Current Supply with Battery Reserve to 
Signal Systems (Paper by H. G. Morgan )..:.....nueseeee 698 
Application of Mechanical Rectifiers. ...............ccccccccccccccssscsesseeeeee 31, 219, 394 
Application of Standard Gas Filled Hot Cathode Rectifiers....32, 219, 394 
Attendance: 
March, 1924, Annual Meeting........c.cccss..concocesertsanseteastseer Deane en enannEnEn 749 
November, 1923, Stated Meeting................00::.++ssssescessesasettana nanan 285 
Automatic Block Signals, D.C., Low Voltage—A.R.A. Signal Section 
Speciticarion 63240 iccsccccheececteeunse eveee arin ete anes 116, 265, 423, 728 
Availability, Application and Advantages of Rectifiers for Signal 
SVSLOUITS i iicvcscc. oats salssccdersceteteetartece (7u.cge ates Ieee 31, 219, 394.9715 
Availability of Devices as a Substitute for Relays with Moving 
PAPC ce iciccecscscuocaceunsuavsedshgeetpneyes roi zeocdssaessulsghteenic) teeta 33, 219 
Ballot,’ Letter, 1924, ResSulty..........ccsecscorsecassspseencuonenssteustesnnscere ean 769 
Base for One-Way Wall Machine (A.R.A. Sig. Sec. 1552) ............. eee eee 
Sh igs OC PPP ATURE FEUET TTR EET PEE PTE ert Aes ere Mies ck 35, 4b, 228, S70; a tose 
Base-Socket, Switch Lamp (A.R.A. Sig. Sec. 1461)................ 370, 375, 708 
Basic Rules and’ Pole: Tables... .ci.cccsescssacssssvessveesteedaverienees 001 s7s eee 252, 614 
Batteries, Storage: 
Instructions for the Installation, Maintenance and Operation of 
Wiccudeasaloburcecsesecses tovatacencaasolcevosbsgepencde Menedscclttee: etieoucume satan it tt aman 56, 224 
Lead ACI Tye cle aia setcut eae eee ateanes ce, teeta eae 62, 228, 324, 687 
Lead: Acid Type Stationary::oi::ttcc...cs.t-..0se-desaresnecderese tee enn waceeeO, Bae 
Lead Type—Initial Charge Report—A.R.A. Signal Section 
BOTTA: 'jaccpcdgusesteccvengesl altheaeloeasseca coe MuvReen: coe eae nn 60, 228, 334, 696 
Lead Type Report—A.R.A. Signal Section Form 19..61, 228, 335, 695 
Nickel, Iron, “Al kalime.....ccd.ic.ss...csccvssscesdecdeess voles Ubades 10st the ins ann 68, 230 
POPta le eiik. cccsscasosysdacstacnvos san schcccseceeeuse secon Gevieuat Sbccee teat tin eletnt ti anamnnn—n 78, 231 
Bay Window Shelf, Typical Floor Plan, Signal Tower (T. & T. 1449) 
savedhatt haves Meaty eee eS abeaucece oDamaecbbs be dvobacaaen devedes combat nes teas heat naan nnn 20, 207 
Bells, Telephone, and Selector—Typical Wall Panel Layout, Signal 
Towers DrG@7Ve TAb Tosa eanteas Sdinduss esiaecdeceret tee 22, 207 
Bidders, Invitation to, on Block Signal and Interlocking Work—Re- 
VISION: OL CoS ile eeds sa ican neh So ece das occas ed mtn tes tae es een 384, 711 
Blades, Signal, Enameled Steel (A.R.A. Sig. Sec. 1548)... ecco eens 
LORE Ae MEA AR nese A ry Fy Be tS Bg ek ee 35, 43, 222, 370, °Sfaeeue 
Block Signals, D.C. Automatic, Low Voltage—A.R.A. Signal Sec- 
tion Specification n6324ii eka pA ee 116, 265, 423, 728 
Blocks, Terminal. CR. Sas L066 ) ic meee eee 34, 46, 220, 369, 372, 706 
Block Systems, Manual and Controlled Mantial.................ccceseccceneeeees 87, 238 
Bonding Manganese Frogs (A.R.A. Sig. Sec. 1556) ...........:::ssssescsereeseveees 
sie ae Eu gcse te eodoanicg hed bo tekeeue dita tan Eide ceaee Mee ieee 35, 37, 223, 3870;2S30yerau 
Bonding for Track Circuits—A.R.A. Signal Section Specification 
LB5 ZA cin cccvityscoceccoensnbescasedesuvngghisuuvevchsdesy decltsth deaacethd Late ei Aiaet yi aantnnt nanan 449, 730 
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ReETIEAIMEE MY PLC e FUL ESS Cr VADLIZOC ........ccarccscessssdecsensdseccocesectebvosccsseeeticonce 51, 244 
Box, Switch, Connections (R.S.A. 1223).............. 34, 39, 220, 369, 374, T07 
Peete Pape 1Or Mubber INSULAted Wire............ccoccccccsccscccesccosccccesss 51, 244 
Braid or Tape, Exposure of Rubber Insulation to Atmosphere with- 

Dr EES ERES ITSM CLT de eect aciMen'edi's <oond ee keuiev cackea unc, oedtea dabins dell eae 51, 244 
Brinesorippinges, Salt, from Refrigerator Carsin.s..ccdicccccccsvecvasssccsengcess 48, 223 
Bureau of Mines—Cooperative Report: 

RINT CY LTC TC GIP TIGIS Vi... s.cck..cccchoesescvosesnccoccecverecarescectoucds 178, 261 
Burning Tests Made on Samples of Long Time Burning Oil......... 178, 261 
Cabinet, Test Panel Terminal—Typical Wall Panel Layout, Signal 

SUN EROE LMG SRE WORT fee) <5. ccdesovesccsavccusecuanasspadesdencebacnaclccedeee does es dey’ 4 Uy t 
Cables, Insulated Wires and: ‘ 

SEM CAU CAAT SOR COT’ fh ED LINC ETL, fe 1a saps ns nsaves ncnoeauseed puacentnegt ieee sce logs 202, upa09 090 

Report of Signal Section Conferee working with the A.E.S.C...52, 251 
Candle Power Charts in Tests made on Samples of Long Time 

MNES 1) CDR ea teste Meee see ata c sek ess Su nsss ehasive Casdyenseyatetesbasdeuebi sev dante 179, 261 
meV OGL SINGS Track, INCTCASING.........cc.ccecsssvsersencsssbnaceccoosntescessons 404, 732 
Carrier, Pipe—Details (A.R.A. Sig. Sec. 1085)........... 34, 38, 220, 369, 373 
Cars, Refrigerator—Salt Brine Drippings from.............. se eeseeeeeee 48, 223 
RET Se Te vd cae dskansvansehsaousentssaeraserescopensoiansspustunvaneanee 197, 663 
Charge, Trickle—Advantages over Series Line Chargeé.............ccceeeeees 32 
Charts: 

For Converting Observed Fastest Mile to Actual Wind Velocity.. 653 

Showing Candle Power and Height of Flame in Tests Made on 

BI lemenT LON ol LNG Ps MINS Oil is..icsselessalscodseeereveatevcgves 179, 261 

NT oa aac oc ep np sltpootman ae Pewee Cheb gtaDAa os coksicselce sodas ngessossancean gent se¥tes 404 
Circuit Controller, Switch, Shunting Circuits and Contacts: 

Record of Resistance—A.R.A. Signal Section Form 21..114, 264, 422 

Instructions for Testing Resistance of................... 113,.263),421, 727 

MINIT Te FL COIS TANCES LOTT icavecossshdacescansvsetiecehtncesbeceattae-chpiveett 115, 264, 423 
Chromometer, Saybolt Universal: 

ERIN ONES ME Fe Ceres oN Ge acts ttesscctaces seevteredegestcuatsus Gtelvcas slsneusessteameiimyuebnacs tots 171, 362 

Table for Determination of Color Shades of Refined Gasoline..161, 352 
Circuits: 

Bonding for Track—A.R.A. Signal Section Specification 13524 

LOR TE Sa ae ir AEE Sartre Sis NCES, Cen Re 449, 730 

Typical Highway Grade Crossing Signal (A.R.A. Sig. Sec. 1554 

i OMT: i Rte FOR aA Ne Deis eee 26, 29, 30, 216, 304, 307,. 308, 685 
Porememecilors for  Traie, Sigal sucssss..scscqeqessdecisctvcvensscasngapes 26, 218, 305, 685 
Color Shades of Refined Gasoline, Saybolt Universal Chromometer 

Fehla for Determination: of.22..icds.cscséssesidamoinestaniecohesteds 161, 352 
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Sub-committee of Administrative Committee on Editing.............. 
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I—Economics of Railway Signaling.....................0000 145, 271, 404, 732 
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XT=—CHEMICAIS ©... Lscssaceneacesenenssits tandekacinnl sitet eat ee 158, 258,, 249.9705 
Special Committee.—Highway Crossing Protection..24, 211, 302, 684 

Connections, Switch Box. (R.S.A...12238) Nass 34, 39, 220, 369, 374 
Construction and Maintenance of Pole Lineg.................... 54, 252, 457, 718 
Construction of Wood Pole Lines Along Railroads for Telegraph 

and Telephone Service, SPecification...............scccssccssssesessess 457, 718 

Construction, Underground te crear eens eeteeeet 54, 254, 453, 718 
CONTONES. ..,-casescbeocsssvadhsecedcasdcececbtevecuscheecnbiesce sostehancedeusantsehearciateeeean t= iii 
Controlled. Manual Block Systemes.............2:...s:csessssanecesncerdees neuen 87, 238 
Convening of Meetings: 

March, 1924, Annual. Meetin g....:.ceccct2.s50cnseaecss-ncssnaassssteese seen ann 663 

November, 1923, Stated Meeting... .....0....000s0s<.0ccyss-casassssssnpeennaneeeeeaaeannn 197 
Cooperative Reports: 

American Railway Association Joint Committee on Electric 

Traction sn. c ae eect eee ee eee 402, 705 
American Committee on Inductive Coordination...................... 400, 716 
Code on Colors for Traffic Signals—Report of Signal Section 

Special Committee on Highway Crossing Protection repre- 

sentative working with A.B.S.C.u.........ccecceceeees 26, 218, 305, 685 
Construction and Maintenance of Pole Lines—Report of Com- 

mittee [X—Overhead and Underground Lines, Signal Sec- 

tion, representative working with A.R.A. Telegraph and 

Telephone Section Sub-committee “A” of Committee I.......... 

Ree er TEN non PU APR DEE NN oe, 54, 252, 457, 718 
Insulated Wires and Cables--Report of Signal Section Com- 

mittee [X—Overhead and Underground Lines representa- 

tive working: with A.BH.S:Ci.%:..cdcadili Gk aceon ee 52, 251 
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Cooperative Reports.—Continued. 

Joint Use of Pole Lines—Report of Signal Section Committee 
IX—Overhead and Underground Lines representative work- 
ing with the Telegraph and Telephone Section Sub-com- 
mPiacee poe OL Committee: Lescceaals ct ativceh decedent tues 54, 

Lubricants and Liquid Fuels—Report of Signal Section Com- 
mittee XI—Chemicals representative working with the 
Bureau of Mines Technical Committee....::.ccccccccccscsccssceeesees 173; 

Proposed Revision of National Electrical Safety Code.................... 
ees Bos. sae census esusvnsecosecscctedessberstvtnesesbinte 51, 53, 54, 244, 

Salt Brine Drippings from Refrigerator Cars—Report of Sig- 
nal Section Committee VI—Designs representative working 
ReaplieeciiamicaleDivision, A,RA, .2....ccddvsscscosesesstascstveebiceusetets 48, 

Signal Section conferee from Committee [X—Overhead and 
Underground Lines working with Sub-committee “D-11’— 
Friction and Rubber Tape of the American Society for 
UTM SU TRL So oc tocvcnastcces arcs onaysccasssncaessesgusaev ents vetecradtea mpten dk 54, 

Signal Section representative from Committee I1I—Power Inter- 
locking working with A.R.A. Telegraph and Telephone Sec- 
MM TIC COC 1 Lee nal etntcieds swaced doi Gonday erase Wosedh ete Bema aeies Loe 

Signs, Symbols, Abbreviations, etc.——Report of Signal Section 
Committee VI—Designs representative working with Ameri- 
can Engineering Standards Committee............. 49, 224, 382, 

Special Committee on Operating Rules—Report of Signal Sec- 
tion Committee V—Instructions representatives working 
PO MEPDO PALIT LY LV RIOT ii leon. a es sasccesesesnescaneespigesfisebieniviveds 86, 

Specifications for Wood Poles and Steel Tubular Poles—Report 
of Signal Section Committee IX—Overhead and Under- 
grcund representative working with American Engineering 
Se TTS COTA TEI CLO. Pac hretd totam aN coe vs crs coca Jenne eat cane 52, 

Standardization of Insulators, Knife Switches and Snap 
Switches—Report of Signal Section Committee I[X—Over- 
head and Underground Lines representative working with 
PIP CEL ICAL ESCCLION SS Mal U cA Abs, cet Lach Adndeapthuns Oo Layee eetaventeteines Solkie 54, 

Standardization of Pipe Flanges and Fittings—Report of Signal 
Section Committee VI—Designs representative working 
with American Society of Mechanical Engineers..................... 
RL ee ep re heey AE Ott ENCE CAMA RMR om SUMS 27 49, 224, 382, 

Treatment of Ties—Report of Signal Section Committee IV— 
D.C. Automatic Block Signaling representative working 
with American Wood Preservative Association................ 144, 

Underground Construction—Report of Signal Section Com- 
mittee IX—Overhead and Underground Lines representa- 
tive working with the Telegraph and Telephone Section 
Sub-committee ‘C”’ Of CoMMittee Lu...cccscrscsssocssssccsccvcesesteresecs 54, 
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Wire Crossings—Report of Signal Section Committee IX— 
Overhead and Underground Lines representative working 
with the Telegraph and Telephone Section Sub-committee 


“B” of Committee 1. .c..3.0..ce.cieacnas peo soseretinceseceeveste teen aan 54, 
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A.R.A. Signal Section Requisites.............cccsseccssssseees 24, 211, 3038, 
Grade, Typical Circuits, A.C. and D.C. Operation (A.R.A. Sig. 
SOC. Loe 4d Loo.) asneueneeee 26, 29, 30, 216, 304, 307, 308, 
Wig-Wag Disc for (A.R.A. Sig. Sec. 1553)... ceeecesseeneee 28, 212, 
Crossings, Underground | s.....:8.lsssctsesscccetsasdinececesasesseechcsseveater ete 453, 
Crossings, (WIPO tins. .ccisccccceccsstecassetcabeeeestokcaekas aceceveaeneeadtene te tian 54, 
Data, Analytical, on Long Burning Kerosene...................0008 si ceb cov one 
Dead Ending Signal Wiresin..cc. cc iiiciveiscsstsecsonsseosccescincessednuey tiieneneanE Rhise & 
Delay, Freight Train—Cost) Of csi.c....cccosss.ssonsvecessercesssosssucbecleceritttne iene anmnn 
Derails, UWS@#0Lic:..2....:c.s0cadcdidietescdistas een ee 10, 203, 402, 
Dimensions of EXngler Flasksiccis.. 2. 2iilsssccescsnecsesootessstecneerntetneests ganna 170, 
Direct Current Automatic Block Signals—Low Voltage—A.R.A. Sig- 
nal Section Specification 6324.............cccccccscsesscess 116, 265; 423, 
Direct Current Volt-Ammeters—Scale Ranges for (R.S.A. 1378) 
garaenvveWaitnecess oblgeseys sdakesdyecinadl alti ater ganna nS geet 84, 85, 235, 347, 348, 
Disc for Wig-Wag Highway Crossing Signal (A.R.A. Sig. See. 
Distillation “Outfit: CA: SJTs Ma) tai A ese 174, 


Distributing Systems, Power Stations, Sub-Stations and Trans- 
mission Lines, Operation and Maintenance of—Part 4, 
National Electrical Safety. Codei..1..::2At.iee creer 54, 

Drawings: 

R.S.A. 1056—Terminal Blocks....................00. 34, 46, 220, 369, 372, 
A.R.A. Sig. Sec. 1085—Pipe Carrier—Details............. ivicataa eee 

PPTL REL AS MEA MM Beatek Vee iF it Re 2A tyr 34, 38, 220, 369, 378, 
R.S.A. 1223—Switch Box Connection........... 34, 39, 220, 369, 374, 
R.S.A. 1236—Two-Way Single-Lamp Signal.................ccccecees 34, 40, 
R.S.A. 18378—Scale Ranges for D.C. Volt-Ammetef6...............:.esecee 

Bot cubic uct cele cve tive teteina atte savdsussosearossesendssae4) (SDg 200g Osan 
A.R.A. Sig. Sec. 1461—Switch Lamp Base-Socket............ 370,.3ton 
A.R.A. Sig. Sec. 1544—Hlectric Lamps and Adaptet..................se0e 
wagechat sexu Lek oui rs SOBRE Ls aa taada hued Meghentin Smee oe aaa 35, 42, 222, 370, 377, 
A.R.A. Sig. Sec. 1545—Mechanical Dwarf Sigtal........... eee 

scbedisangadandtalatboasihatete do nH aaeeee co meee 35, 42, 222; “ies (1, 
A.R.A. Sig. Sec. 1548—Enameled Steel Signal Blades................04 

ali suins aelbad Cok indies teta fatiea RA ae head cae et eatti 8 Foahad 35, 43, 222, 370, 378, 


A.R.A. Sig. Sec. 1550—Semaphore Spectacle for Station Signal 
35, 44. 
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